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In the course of a revision of the {ossil fauna of Fyansford,
of Lower Tertiary age, a problem has arisen regarding the nomen-
clature of a species of Glycymeris. 1t has seemed desirable,
therefore, to consider the Cainozoic forms in some detail, and to
attempt to indicate the specific limits and relationships of one
of the most variable of our molluscan genera, the modifications
of which may be largely due to conditions of environment, as well

as to factors of zonal position,
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The material here dealt with includes the glycymerids of the
collections of the National Museum, Melbourne (including the
Dennant coll.) ; the private collections of Mr. F. A. Cudmore
(including part of the T. S. Hall coll.), Mr. . J. Kimber, and
of the authors; in addition to type material from the Tate
Museum, Adelaide University, and the Tasmanian Museum,
Hobart, together with numerous specimens from various col-
lectors, which are duly recorded in the text. In all, probably not
less than two thousand specimens have been examined, a series
which has enabled us to deal with the specific limits in a more
satisfactory manner than would otherwise have been possible.

In more than one instance forms previously recorded under
a single specific name have been split up into two or more species.
In such cases it has been deemed prudent to record only those
localities from which we have seen specimens, although in the
majority of cases the correct specific name may be hazarded with
a high degree of probability.

In the systematic section of the paper the species are dealt
with primarily in stratigraphic sequence; secondarily in order
of original description. In the table of specific characters, how-
ever, the species are arranged in approximate order of similitude,
in order that differential features may be more readily recognised.
The table of stratigraphic ranges of species indicates their
approximate relations in time as well as in respect to each horizon,
but is not to be taken as necessarily indicating plhylogenetic
sequence, for which our present state of knowledge is regarded
as insufficient.

The paucity of post-Tertiary examples of the genus is note-
worthy in such collections as were available to us, but further
collecting will doubtless fill in the gaps.

Except for the tentative use of two of the groups suggested by
Marwick® for the Neozelanic Tertiary species of the genus, 00
attempt has been made to utilise subgenera, since we understand
that Mr. H. J. Finlay, of Dunedin, will shortly publish a com-
munication on the subject. Indeed, although our species may be
conveniently allotted to the *“ Axinea” and “laticostata™ groups
of Dr. Marwick, we are doubtful, in view of the occurrence of
annectant forms, of their possible subgeneric value. It is 1ote-
worthy that there appear to be no Australian representatives of
Marwick’s third, or ** huttoni” group, despite its relatively great
antiquity in the New Zealand region, where it makes its first
appearance in Cretaceous times. We have also refrained, except
in one instance, from instituting comparisons hetween Australian
and New Zealand shells, since in many cases affinities are with
forms to be described by Finlay in his paper, which we have heen
allowed to read in manuscript, and the relations of the two fauras
are therefore left for him to deal with.

1.~~-Trans. N.Z. Inst,, Vol. L1V., 1928 p. 64.
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Systematic Description.

Genus Glycymeris, Da Costa, 1778,
GLycvMERIS caiNozoica, T. Woods sp.
(PL 1., Figs. la, 1b, 2a, 20, 3. 4; PL. IV., Figs. 1, 2, 3.)
Cucullaca cainozoica, T. Woods, 1877, Pap. Roy. Soc.
Tas. for 1876, p. 111. i
Pectunculus cainozoicus, T. Woods sp., Tate, 1886, Trans,
Roy. Soc. S. Austr., Vol. VIIIL., pp. 136, 137, P1. X.,
Figs. 8a,0.  Johnston, 1888, Geol. Tas., Pl. XXXI,,
Figs, 13, 13a,h.  Harris, 1897, Cat. Tert. Moll. Brit.
Mus., Pt. 1., Australasia, p. 340.

Description by T. Woods, 1877.—* Shell roundly trigonal,
oblique, globose, smooth, faintly and closely marked with radiat-
ing ribs and concentric strize, the latter well defined and some-
what rugose at the margin and sides, umbones very acute and
recurved; ligamental area, arched, broad, with six straight
grooves on each, which are well defined and overlap each other
alternately under the umbo, hinge teeth, 6-7, bent under the
hinge and then bicuspidate, muscular impressions lanceolate, well
defined, the anterior adductor with a slightly lamellar edge, mar-
gin finely pectinated with very distinct crenulations which con-
tinue in young shells all round as far as the hinge. Young shells.
are also more quadrate and have the angular ears slightly
developed. Altogether the shell is intermediate between Cuculleea
(sic) and Pectunculus and partakes somewhat of the character of
both genera.”

Additional Note on T. Wioods’ Types—We have been favoured:
by Mr. Clive E. Lord, Director of the Tasmanian Museum, with
an opportunity of examining the type material. This consists of
three separate valves, one gerontic and two smaller ephebic
examples. The largest specimen, which was indicated by label
as the type, agrees in the .main with Tenison Woods’ description
above quoted, and is here regarded as the holotype. The sur—
face ornament is very poorly preserved, and it is evident that
Woods’ description of it must have been taken from the two
smaller but better preserved specimens, which are regarded by us
as paratypes. Since the type material has not hitherto bheen
figured, we take the opportunity to figure the holotype and one
of the paratypes, and upon them we make the following obser-
vations. The sub-acuminate character of the umbonal region 1s.
well marked in the holotype, the anterior and posterior angles.
being steeply truncated, with the longer slope on the posterior.
This extreme obliquity appears to be a gerontic character, whilst
the sloping shoulders of the holotype are regarded by us as an
individual feature and somewhat abnormal in the species. Addi-
tional characters seen are the strongly margined rim of the poOS~
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terior adductor scar, and the distinct, short, rounded sinus. On
the cardinal line there are five teeth on the anterior series, and
eight on the posterior. The ligamental area shows eight striae in
a space of about 2.5 mm.

The shell surface as seen in the paratype figured is marked
with fine radii crossing the slightly lamellose growth lines; the
radii being in fasciculi of four, separated by a deeper line, thus
forming a depressed quadriplicate costa.

Dimensions of Holotype.—Length (ant-post.), 34 mm. Height,
32 mm. Thickness of valve, 11.5 mm.

Observations.—Tate, in 1886 (loc. supra cit.), figured as a
variety of this species a shell from Muddy Creek, with the com-
ment: ** This ditfers from the tvpe in being more orbicular, less
narrowed at the hinge-line—characters very conspicuous in young
shells. The variety is hardly separable from P. pulvinatus, Lamk,,
of the Parisian Eocene, which is, however, more gibbous at the
umbones, and is equilateral.

Dimensions.—Length, 45; width, 42; thickness through valves,
33 millimetres.”

Examples from this locality (Muddy Creek, Lower Beds) show
a variation in outline from the orbicular form figured by Tate
(loc. cit., Pl. X., Figs. 8a,b.), towards the greater obliquity of
the holotype, the sloping shoulders of which we have already indi-
cated as somewhat atypical of the species. This variation may
be seen in the series on Tate's original tablet, lent to us from
the Adelaide University Geological Department, and we here figure
(PL 1., Figs. 3, 4). in addition to the original oi Tate’s figure,
the adjoining shell as an example of the more oblique form. The
dimensions of the shell in the right hand upper corner of the
tablet, marked by Tate as the original of his figure, with which it
agrees in dimensions and shape, are as follows:—Length (ant.-
post.). 40 mm.; height, 38 mm.; thickness through valve, 15
mm.; so that a discrepancy exists in respect to the dimensions
given by Tate in his description. It may be noted, moreover,
that the figure has evidently been reversed in lithographing, since
the specimen proves to be a right valve. The corresponding
dimensions of the mdre oblique specimen (right valve), lere
figcured for the first time (PL I.. Fig. 4), are 46.5 mm., 45 mm,,
and 16.5 mm.; while those of the largest example known to us
from the same locality (in the Dennant collection at the National
Museum) are 67 mm., 60 mm., and 24 mm. respectively, thus ex-
hibiting well the increase of obliquity in the extreme stage of
geronticism.

The outline and degree of inflation are thus seen to be incon-
stant features, and while the Balcombian shells show a tendency

~towards a planation of the surface ornament, neither character
can be regarded as of even subspecific value, and we therefore
follow Tate in refraining from the introduction of a varietal
name.
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Harris (loc. cit.) gives a brief description of the species, of
which he remarks: " It is closely allied to P. cor, Lamarck, and
voung specimeus of that are separated with difficulty from the
present species. P cainogoicus, however, has a relatively longer
hinge, the umbones are more elevated aud acute, and the depres-
sion on either side of the adductor scars is characteristic.”

This species name was utilised for Kalimnan shells until 1903,
when the latter were separated by Pritchard under the name of
(. halli. under which species the differential characters are given.

It may be here noted that re-examination of the specimen from
Mallee Bore No, 4 at 163’-170", recorded as . cainosoica, -
duces us to refer 1t to . halli, so that the former species is absent
in this series of borings.

G. ecainozoica appears to be the earliest representative in the
Australian - Cainozoic succession of the division of the genus
recently recognised in the New Zealand Tertiaries by Marwick?
as the ' Axinea group.”

Occurrence.—Balcombian (Oligocene) : Clifton Bank, Muddy
Creek, Victoria (Tate, Dennant. Hall and F.A.S. colls.). Also
recorded by Hall and Pritchard from Balcombe Bay.

Janjukian (Miocene) : Holotype and paratypes from Table
Cape. Tasmania, in the Hobart Museum (also Tate. Hall, and
Nat. Mus. colls.); Bird Rock Cliffs, Torquay (Tate and F.A.S.
colls.) ; Shelford (Dennant and J. M. Wilson colls.) ; Rutledge’s,
near Geelong (T. S. Hall coll.), Victoria. Adelaide Bore (Tate
coll.) ;5 Murray River, four miles below Morgan (F. A. Cudmore
coll.}). South Australia. Also recorded by Johnston, from Flin-
ders Is.. Bass Strait; by Tate and Dennant, from Camperdown,
Vie, and Aldinga, lower beds, S.A.: by Hall and Pritchard, from
Wilkinson’s No. 4 locality, Aire Coast; Fishing Point, Aire
River: Waurn Ponds: Batesford; Orphanage Hill, Fvansford;
and South Yarra, all in Victoria ; by Dennant and Clark, from
Moitun Creek, Skinner’s and Dreir's, on the Mitchell River, V.;
by Dennant and Kitson, from Cape Otway, V., Mount Gambier
and Lake Alexandrina, S.A. A record from Maude (I and P.;
T. and D.) 1s presumably referable to G. maudcnsis, sp. nov.

Kalinman (l.ower Pliocene) : Nodule bed between Clifton
Bank and MacDonald's, Muddy Creek, derived from older series
(coll. and pres. Nat. Mus. by F.C.); also Beaumaris, V., form
annectant with G. halli (Nat. Mus. coll., pres. J. A. Kershaw;
also Dennant coll.). Records irom Horsham (D. and K.), and
Jimmy’s Point (H. and P.) may perhaps be based on G. hailr.

2—~Trans. N.Z. Inst, Vol LIV, p.- 64,
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GLYCYMERIS GUNYOUNGENSIS,” Sp. 10V,

(PL 1., Figs. 5a, 50, 6; PL IV, Fig. 4.)

Pectunciulis laticostatus, Quoy and Gaimard, McCoy, 1875,
Prod. Pal. Vict., dec. IL., pp. 26, 27, Pl. X1X,, Figs.
12, 13 (non 9. 10, 10a, 11). Tate, 1886, Trans. Roy.
Soc, S. Austr.. Vol. VIUI., p. 137, Harris, 1897, Cat.
Tert. Moll. Brit. Mus., Pt. L., Australasia, p. 341.

Pectuncidius  M'Covi, Johnston, 1888, Gepl. Tas., PL
NXNI., Figs. 1, 1d, (non 1. la, 1b) ; (on Johnston,
1885).

Glveimeris maccoyvi, Johnston sp., Chapman and Gabriel,

" 1914, Proc. Roy. Soc. Vict., Vol. XXVI. (N.S)), Pt.

IL., pp. 303, 304, PI. XXIV., Fig. 1 (non 2-5). Chap-
man, 1916, Rec. Geol. Surv. Vict.,, Vol. I1L, Pt. iv.,
Pl LX\V1L. Fig. 1 (snon 2-5).

Deseription of Holotype—Right valve of an ephebic example;
sub-circular, rather depressed; hinge-line moderately short; the
dorsal margin at the anterior and posterior ends truncately
rounded to meet the more evenly curved ventral margin. In pro-
file the shell is only moderately inflated in the umhonal region,
and is more depressed towards the ventral portion. The orna-
ment consists of 33 regularly radiating riblets, somewhat angulate
in the neanic stage, becoming more rounded in the ephebic, and
depressed and less distinct in the gerontic stage; the interspaces
are well-marked but narrow. The shell surface is marked by dis-
tinet concentric undulatory lines of growth, which in the ephebic
stage hecome more laminate or squamose. Growth stages not
very distinctly defined, in contrast to some other Victorian species,
such as G. converu and G. ornithepetra. Umbo inconspicuous,
slightly opisthogyrate. Hinge-teeth of medium strength, arcuately
disposed : about 10 in anterior and 11 in posterior series; indi-
vidually short and very slightly uncinate. Striated area of limited
dithensions. depth slightly under 1 mm. in the holotype, in which
space there are about 4 striae. Anterior muscle scar elongate-
rhomboidal ; posterior scar sub-trapezoidal, and bounded in front
by a thin ridge. Inner ventral margin of valve narrow, more or
less flat, with 21 inwardly excavated denticles, the points of
which coincide with the interradial grooves of the outer surface,
and are the terminations of very faint radial markings on the
interior of the shell which are visible only in oblique light.

Dimensions  of Holotype. — Length (ant-post.), 22.5 mm.
Height, 21.5 mun.  Thickness of valve, 5 mm.

Description of Gerontic Form (Paratype)—This shell, a right
valve, shows in the ephebic stage an angulation of the radial cos-
tation which is entirely lost in the gerontic stage, the ribs becom-
ing uniformly rounded and even depressed, At the same time
the concentric laminar growth-lines, which are more strongly

3.—From Gunyoung, a former name of Grice's Creek.
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developed in the earlier stages in the intercostal spaces, are in this
latest stage strongly developed over the whole surface as a tegulate
frilling.

Dimensions of Paratype—DLength  (ant.-post.), 30 mm.
Height, 28 mm. Thickness of valve, 7 mm.

Observations.— The earliest reference to the present form was
raade by McCoy in 1875 (loc. supra cit.), when he figured an
example (Pl XIX., Figs. 12, 13) without citing a locality, This
specimen 1s contained i the National Museum collections (Reg.
No. 12382), and we are enabled to give the habitat as Balcombe
Bay (* Schnapper Point’’). It is a right valve in the neanic
stage, and as such presents a more circular outline and less prom-
inent umbo than in the ephebic stage. As is the case with many
of the figures given in the Prodromus, the figures on this plate
have been reversed in hthographing.

Tate* has tentatively included under 7. McCoyii, Johnston, a
Muddy Creek shell which we now refer to the above species.
This he describes as “ .\ thin, sub-orbicular, narrowed at the
hinge, depressed shell, never exceeding 30 millinietres diameter.”
In regard to specimens from this locality ( Muddy Creelk, Lower
Beds), we note that they agree in all essential particulars with the
examples from the Port Phillip localities of Grice’s Creek and
Balcombe Bay. '

Chapman and Gabriel (loc. supra cit.), in discussing the spec.-
mens figured by McCoy in the Prodromus, regarded them as
divisible into two mutations of a species referred hy theni to
Glycimeris maccoyi, Johnston sp., as follows :—

Form «.—A small shell from Grice's Creek. Also larger

valves from Corio Bay.

Form b.—A large and ponderous shell from Bird Rock.
We now refer the Grice’s Creek shell to G. gunyoungensis. and
describe the Bird Rock form as another new species under the
name of G. ornithopetra. In regard to the specimens stated by
Chapman and Gabriel to be from Corio Bay, we regard them as
belonging, not to the Grice’s Creek form, hut to the Bird Rock
(Torquay) species, G. ornithopetra.  An emendation also be-
coumes necessary as regards the localities of McCoy’s figured speci-
mens, as given by Chapman and Gabriel. The small Balcombian
example comes, not fnom Grice's Creek, but from Baicombe
Bay, about ive miles to the south-south-west. The medium sized
shells were stated to be from Corio Bay, on the authority of an
old label of the Geological Survev of Victoria. No shells from
that locality, comparable with these examples, either in size or
other characters, are known to the present authors, whilst the
specimens can be exactly matched from Bird Rock Cliffs, and it
is suggested that they, in common with the largest specimen
figured by McCoy, came from the latter localitv. Further confir-
mation of this view 1s obtained from the matrix preserved in one

4. —Trans. Roy. Soe. 8. Austr.,, Vol, VIII, 1886, p. 127.
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of the shells, which is comparable in character with a bed near
the Glycymeris band at Bird Rock Cliffs, but is distinct lithologi-
cally from anything known at Corio Bay. It is known that many
of the old Survey collections from the Geelong district were not
localised, and this will account for the error in confusing the Tor-
quay with the Corio Bay collections.

The results of our examination of the specimens figured (with-
out localities) by McCoy on Plate XIX. of the Prodromus, are
here tabulated :—

Fig. 14 (9 in error on plate). Reg. No. 123857 Left®
valve, G.S.\". locality Ad 23==Bird Rock Bluff, Tor-
quay, near Geelong. (=G. ornithopctra.)

Figs. 10, 11. Reg. Nos. 12383-4. Right and left valves.
? Bird Rock Bluff. (=G. ornithopetra.)

Figs. 12, 13. Reg. No. 12382. Right valve. Balcombe
Bay. Port Phillip. (=G. gunyoungcnsis.)

Tt will thus be seen that examples of the present species (G.
gunyoungensis) have hitherto been recorded as Pectunculus lati-
costatus, Q. and G., and, later, on rejection of the New Zealand
species from the Australian fauna, as G. maccoyi, Johnston sp.
We show subsequently, in dealing with Johnston's species, that
this form is restricted to the type locality at Table Cape, Tas-
‘mania, and Ooldea, South Australia. Compared with similar-
sized specimens of G. maccoyi, our species differs in outline,
‘especially in the subtruncation of the hinge-line, and in its very
much smaller dimensions in the adult form.

While the majority of the Bird Rock or Spring Creck speci-
mens, hitherto recorded as G. maccoyi, Johnston sp., are here
regarded as a new species, G. orunithopelra, we may note that
they are accompanied by occasional diminutive examples of
G. gunyoungensis, which at this locality and elsewhere has per-
sisted to a later horizon. They may readily be separated from
juvenile examples of G. ornilhopetra by the fewer number of
ribs and by the truncation of the dorsal margin, a character which
is absent in the neanic stage of the latter species.

Although we include the form of Glycymeris found at Orphan-
age Hill, Fyansford, with the typical G. gunyoungensis of Grice’s
Creek, at the same time we recognise that here (at Fyansford)
the valves have a decided tendency to vary in the direction of G.
subtrigonalis, Tate sp., in regard to the angularity of the cardinal
arch, but differ {rom typical specimens of G. subirigonalis from
the River Murray Cliffs in having a thinner shell. as is the case
with typical G. gunyoungensis. The ancestral characters are so
slightly established, however, as to preclude the necessity of even
a varietal distinction.

Tt is evident that G. subtrigonalis is the closest ally of the
species under consideration, G. gunyoungensis. From actual com-

5. —Numbers refer to the Register of the National Museum, Melhourne.
6.—Figures have heen reversed in lithographing.
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parison of the holotypes of the two species, we note that the latter
differs from Tate's species in its thinter and depressed shell with
rounded rather than subangulate outline, its gently arcuate and
narrow hinge area, and in its more numerous ribs,

An examination of the examples of Glycymeris in the Dennant
collection of Limestone Creek fossils, tentatively referred by
him® to G. (?) subtrigonalis, has led us to refer them to G. gun-
youngensis, with typical Balcombian examples of which they agree:
in character of ornament, differing only in their smaller size and
greater mflation of the valves, They appear, therefore, to be micro-
morphic forms of that species, which have reached the gerontic
stage Defore attaining their usual dimensions, as shown hy the
clgge concentric ornament and crowding of the growth stages. A
recent discovery by one of us (I.A.S)) of fossiliferous Lower
Tertiary clays on the Glenelg River, near the junction of Line-
stone Creek. atfords an explanation of the apparent occurrence of
this species on so high a horizon as the Werrikooian. We have
no doubt that the shells under consideration were derived from
these lower beds, with the fanna of which thev agree in state of
preservation, and it is probable that several of Dennant's records
of Lower Tertiary species in the Werrikooian deposits are due.
to admixture from this source.

Occurrence.—Balcombian (Oligocene) : holotype and paratype
from Grice's Creek, Frankston, coll. W. Kershaw, in Nat. Mus.
(also Cudmore and F.AS. colls.): Balcombe Bayv (Nat. Mus.,
Cudmore and F.A.S. colls.): Altona Coal Shait (coll. F.C., in
Nat. Mns.) : Muddy Creek, lower beds (I, S, Hall, F.A.S., and’
Nat. Mus. colls.).

Janjukian (Miocene) @ Bird Rock Cliffs, Torquay (F.C. and
F.AS. colls.) 5 Point Campbell (T, S. Hall coll.) ; Curlewis (coll.
Rev. E. H. Chapple, in Nat. Mus.; also Dennant and F.C. colls.)
Corto Bay (F.C. coll.); Orphanage Hill (G.S.\". coll. in Nat.
Mus.; also Hall and F.A.S. colls.) and Griffin’s, near Fyansiord
(T.S.11.); Native Hut Creek and Inverleigh (T.S.11.); Murghe-
boluc (var. anuectant with G. subtrigonalis, in T. S. Hall coll.)y ;
Cape Otway and Gellibrand River ( Dennant coll.y :  Mitchell
River at Dreir's (F. A. Cudmore coll.), and Skinner’s ( Hall
and Cudmore colls, ) ; Neumerella, near Orbost (cast, coll. F.C. in.
Nat. Mus.), all in Victoria.  Adelaide Bore, South Australia (on
Tate’s tvpe tablet of . fenticularis).

Janjukian ( ?) : Glenelg River. near Limestone Creek {Den-
nant coll., Nat. Mus.),

Many records of G. maccoyi or G. luticostata, from Janjukian
localities, are probably referable to the present species, but can-
not be allocated in the absence of specimens.

T-—Dennant, 1837, Trans, Roy. Soc. Viet,, Vol XXIIT., p. 237.
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GLYCYMERIS MACCOY1, Johnston sp.
(PL 1., Figs. 7a, 70; PL IV, Fig. 5.)

Pectunculus McCoyi, Johnston, 1880, Pap. Roy. Soc. Tas.
for 1879, p. 41.

Pectunculus M'Coyi, Johnston, 1885, Pap. Roy. Soc. Tas.
for 1884, pp. 199, 200.

Pectunculus McCoyii, Johuston, Tate, 1886, Trans. Roy.
Spe. S. Austr., Vol. VIIL, p. 137.

Pectunculus laticostatis, Quoy and Gaimard, Harris, 1897,
Cat. Tert. Moll. Brit. Mus., Pt. L., Australasia, p. 341..

Glycinteris maccoyi, Johnston sp., Chapman and Gabriel,
1914, Proc. Roy. Soc. Vict,, Vol. XXVI. (N.5.), Bt.
I1., p. 303, Pl. XXIV., Fig. 4 (nen 1-3, 5). Chap-
man, 1916, Rec. Geol. Surv. Vict., Vol IIL., Pr. TV,
Pl LXVIIL., Fig. 4 (non 1-3, 5).

Description by Johnston, 1885: * Shell orbicular, convex,
clightly broader than long, somewhat flattened towards beak, sub-
trigonal when young. Surface with 29 to 31 regular radiating
convex ribs separated by somewhat narrower interspaces; ribs
broadening and becoming less convex towards the margin; mar-
ginal extremities rarely obsolete in old specimens; whole surface
finely shaply (sic) striated concentrically; hinge teeth, generally
10 on each side the three nearest beak smaller and frequently
vhsolete on one or both sides in old specimens; inside of margin:
sharply denticulated ; ligamental area depressedly triangular with
close V shaped striae—in young specimens, 6-7—in specimens of
about 2} inches long, 8-9, the anterior side of heak having gene-:
rally one stria more than the posterior side.

Mature specimens 24 to 3 inches long. This shell, hitherto, has.
erroneously been referred to P. luticostatus. Quoy.”

Description of Neotype.—Left valve of a gerontic form. Large,
stoutly built. moderately convex. Outline in neanic and ephebic
stages subcircular, becoming slightly subangulate on the ventral
border in the gerontic stage. Hinge-line fairly long; anterior
margin rounded, posterior subangularly so. Surface ornamented
with 30 rounded ribs, which become flattened in the ephebic and
obsolete in the gerontic stage. The ribs are crossed by fine un-
dulate concentric laminae, which in the later stages becomes more:
salient. Beak small, opisthogyrate, not inflated. Ligamental area
fairly long and low, with eight striae in a space of 3 mm. Teeth
8 on each side: anterior geniculate, posterior thick and strongly
arched. Anterior adductor scar large, reniform; posterior sub-
trigonal and ridged on inner margin. Inner ventral margin of
shell planate, with 20 denticulee, interradial in position,

Dimensions of Neotype.—length (ant.-post.), 57 mm. Height,
54.5 mm. Thickness of valve, 15 mm.

_Historical Account.—The identification of this species has occa-
sioned us considerable trouble, and it will be seen that we now
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restrict the name to a form which is abundant, so far as 1s at
present known, only at one locahty, Table Cape. Tasmania,
althongh occurring also at Ooldea, Sonth Australia. It is con-
venient to outline at this point the history of Johnston’s species
mname.

In 1880 Johnston remarked that in the Table Cape form there
were invariably 29 radial ribs, as against 39 ribs shown in McCoy’s
Prodromus figures of a Victorian form identified as /. laticostutis
by that author (G. arnithopetra of the present revision). Ie
goes on to say (loc. ¢it.) < ** If there is no error in description (in
p. 26, Decade 11, Geol. Surv. of Vic.), and if the difference is a
permanent and specific one, 1 would propose the name Pectincut-
Ius McCoyi, for the Table Cape variety. In all other respects it
answers Quoy and Gaimard’s description.”  Johnston also states
that he has a specimen from Schnapper Point, showing 29 ribs.
This tocality is identical with Balcombe Bay, the shells from which
we refer to G. gunyoungensis.

In 1885 Johnston stated that he had compared Recent examples
of P. laticostatis from New Zealand, with the Table Cape shell,
of which he furnished the full description quoted above. He
regarded the Recent . flabellata, 'T. Woods, of the Tasmanian
coast, as a closer ally of the Table Cape fossil. and remarked of
P. laticostatus (op. cil., p. 200): * The latter differs from P.
M*Coyi in being much more solid, and in having invariably 10
more ribs; the length also, generally exceeds the breadth and the
convexity towards margin.  With P. flubellata, Tenison Woods,
it differs in being less solid and in having invariably 7 more ribs;
P. flabellate having mvaniably 24, The teeth on the latter are
generally 10 as in . M’Coyi, and in this respect and in ligamental
area show a cluser correspondence with the latter than with P.
laticostatus. P, flabellata, in Tasmania, moreover, is invariably
exactly as broad as it is long. Tt would appear therefore that
the characteristic shell of Table Cape is not identical with fiving
species, and that it seems to be an intermediate form hetween P,
flabcllata, Tenison Woods, and P. laticostatns, Quoy, although
showing a closer alliance with the former.”

In the same vear Tate,” in the course of a critical examination
of Table Cape molluscan species alleged to have living representa-
tives, made the following obscervations under the name of Pec-
tuncnlus laticostatus: ™ 1 do not acquiesce in Mr. R, M. Johuston's
rejection of the above name for the species so conunon in the
Table Cape deposits. which he names P. McCoyii. (Proc. Roy.
Soc.. Tasmania, for 1879, p. 41.) An allied species is plentiful
in the River Murray Cliffs. near Morgan, but it has more resem-
blance to the Australian species, [°. flabellatus of Tenison \Woods
than to the New Zealand P. laticostains.”

The Murray River species. to which Tate refers, was after-
wards described by him as P. subtrigonalis.

Y—~Tate, 1885, Pap. Roy. Soe. Tas. for 15884, p. 213.
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This view was evidently soon reversed by Tate, for Johnston?®
in a paper communicated to the Royal Society of Tasmania at its.
next meeting, states that Tate concurs with his determination in
respect of P. McCoyi.

In the following year, 1886, Tate admitted both Quoy and
Gaimard’s and Johnston’s species names, referring to P. lati-
costatus (7) shells from Bird Rock and Schnapper Point, and to
P. McCovii the Table Cape shells, as well as examples from.
Muddy Creek and Schnapper Point (regarded in this revision as
G. gunyoungensis). An additional locality for Johnston's species,
accepted by Tate on the former author’s record of the previous.
year, was Cape Schanck, Victoria. While a fossiliferous Bates-
fordian (Janjukian) limestone has recently been recorded'® fron>
near Cape Schanck, this is certainly not the locality referred to by
Johnston, and the present authors suggest that that author meant
the well-known outcrop at Balcombe Bay, near Mornington, some
20 miles to the north, since the term Cape Schanck Peninsula was
used in the early days to embrace the whole of this area.

In our observations on an allied species, G. ornithopetra, which
accompanies G. maccoyi at Table Cape, we show that Johnston’s.
figures in the Geology of Tasmania, 1888, Pl. XXXI. Figs. 1,
la-d, purporting to represent the latter species, do not do so, but
belong to other and distinct forms,

In 1896 Pritchard,'* in the course of a revision of the Table-
Cape fauna, included P. maccoyii, Johnston, in the synonymy of
P. laticostatus, Q. and G., under which name he placed the Table:
Cape examples.

In the same year Tate and Dennant'® remarked: * Pectunculus
laticostatus, Q. and G., so-called, of the Eocenes of Tasmania and.
Southern Australia, is, in our judgment, a distinct species, and
should be quoted as P. McCovii, Johnston, though the differential
characters relied upon by its author are based upon misconcep-
tion,” although earlier in the same paper (op. cit., p. 133) they
had recorded, with a query, Pectunculus laticostatus, Q. and G.,
in a list of Table Cape fossils, quoting P. McCoyii, Johnston, as a
synonyni.

Harris, in 1897, utilised Quoy and Gaimard’s name, and stated
(loc. cit.y . “ Comparison of authenticated specimens of P. mac-
coyi, Johnston, with the living P. laticostatus, enables the writer
to state, definitely, that they are synonymous.” Judging from
the localities given by Harris, that author has included at least
two other Australian Tertiary species under the name of the:
New Zealand form. ’

We refer to G. maccoyi, Johnston sp., the Table Cape shell
figured under that name by Chapman and Gabriel in 1914 (op..

8. —O0p. cit., p. 220,

10, —Chapman, 1914, Rec. Geol, Surv. Vict., Vol. III., Ft. III., pp. 318, 319.
11.—Proc. Roy. Soc. Viet.,, Vol. VIII. (N.5.), pp. 130, 131.

12.—Trans. Roy. Soc. 8. Austr., Vol. XX, Pt. T., p. 147.
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cit., Pl XXIV., Fig. 4), and reprinted by the former in 1916 (0p.
«cit., Pl LXVII., Fig. 4), and these figures (of the same shell) are
the only ones referable to Johnston's species, as here defined,
hitherto published.

Chapman and Gabricl also stated that a similar, but smaller,
form occurred at Mornington, Muddy Creek (lower beds), and
Corio Bay. but specimens from these localities are here referred
0 G. gunyoungensis.  They further remark (op. cit., p. 304)
that typical G. maccovi at Table Cape is accompanied by shells
.comparable with the Bird Rock form figured by McCoy as F.
laticostatus, Q. and G., and referred by them to G. maccoyi, muta-
tion b (G. ornithopetra of the present revision).

Finally, in 1919, W. L. May'® listed G. laticostatus, Q. and G.,
in a census of the Table Cape mollusca, but in a personal com-
munication to one of us (F.C.)}* he has withdrawn the idenitfica-
‘tion.

Observations.—Study of a series of Table Cape specimens col-
lected by Mr. F. A. Cudmore has shown that examples agreeing
with R. M. Johnston's original description are separable from the
‘more numerously costated form herein described as G. ornitio-
petra, under which latter species the differential characters are
-given. An examination of the type of Johnston’s species was,
therefore, desirable, and application was made for it to Mr. Clive
Lord, Director of the Tasmanian Museum, Hobart, which con-
‘tains the collections of the late R. M. Johnston. A search by
Messrs. Lord and May proved unsuccessful, and it is probable
that no primary type was designated by Johnston. We have
therefore selected as neotvpe of Glycymeris maccoyi, Jjohnston
sp., a gerontic example collected by Mr. F. A. Cudmore, from the
same locality and horizon (“ Crassatella Bed ™), as Johnston’s
specimens, and give a description of it above.

In some diminutive shells from this locality the number of ribs
is not more than 17-21, while the outline tends towards the sub-
trigonal. After comparison with Torquay examples referred by
us to G. gunyoungensis, we have decided to refer these Table
Cape shells to the juvenile stage of G. anaccoyi. This species,
together with the allied G. ornithopetra, appears at this locality to
have been in a somewhat unstable condition as to outline and
also degree of inflation, siuce inflated G. maccoyi and depressed
G. ormthopetra are occasionally met with. These variants, how-
ever, group themselves around two types, to which we apply
the above names. After careful consideration it does not appear
desirable to split the forms still further. on the one hand, nor, on
the other, to regard the Bird Rock type (G. ornithopetra) as
merely a variant of Johnston's species,

Occurrence.—Janjukian (Miocene) : neotype (coll. F. A, Cud-
more and pres. to Nat. Mus.), and other examples from lower
bed at Table Cape, Tasmania (Cudmore, Hall and Nat. Mus.

iZ2.—Pap. Roy. Soc. Tas. for 19%18, 1919, p. 103,
14.—In litteris, March, 1924,
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«olls.); upper beds at same locality (Cudmore coll.). Ooldea,
South Australia (mould, Nat. Mus. coll, pres. F. A. Cudmore).

Many records under this name are doubtless referable to other
species ; those from the Kalimnan being either G. convera or G.
planiuscula.

(GLYCYMERIS LENTICULARIS, Tate sp.
(PL 1., Figs. 8a, 8, PL 1V, Tig. 6.)

Pectunculus lenticularis, Tate, 1886, Trans. Roy. Soc. S.
Austr., Vol. VIII., p. 138, PL. XI., Fig. 1.

Description by Tate, 1886: “ Shell rather thin, orbicular, but
slightly transverse, depressed, equilateral; radiately ribbed. Ribs
numerous (more than 40), very fine, rounded, narrower than, or
about as wide as, the interspaces, crossed all over with fine con-
centric wavy lines. Inner margin of valves narrowly toothed;
umbones very small, approximate; ligamental area very small,
cardinal teeth 11 on each side.

Dimensions.—Length, 31; width, 29; greatest thickness
through both valves, at about one-third of the distance frbm the
front, 12 millimetres.”

Note on Tate’s Metatypes.—The original tablet, which has heen
lent to us from the Adelaide University Musewn, shows a series
of eleven examples, of which the two uppermost specimens (a
pair), although not marked as types, undoubtedly formed the
‘basis of Tate’s description. Since the figures of the other species
of Glycymeris in Tate’s paper were reversed by the artist, we sus-
pect that the figure given, which represents a left valve, was taken
trom the right valve on the left hand upper corner of the tablet,
with which the figure otherwise agrees.

The two largest examples (Pl I, Figs. 8a,b) are right and
left valves, respectively, of a single pair, which are here regarded
as cotypes, since in his original diagnosis Tate refers to  valves ”’
and gives their united thickness. The coarser ribbing and post-
dorsal subtruncation of the hinge line in certain of the specimens
induces us to refer them to G. gunyoungensis, and in these parti-
cular examples, moreover, the number of ribs falls well below the
minimum of 40 given by Tate. Our interpretation of the series
on Tate’s original tablet is set out as follows, taking the speci-
mens in each row from left to right :—

Tor Row.
G. lenticularis.  Right valve of gerontic example, with 50
ribs.  Cotype and probably Tate’s figured specimen.

G. lenticularis. l.eft valve of gerontic example, with 50
ribs.  Cotype and opposite valve to above.
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MippLE Row.

G. gunyoungensis. Right valve of ephebic example, with
34 ribs.

G. lenticularis. Right valve (internal aspect) of ephebic
example, with about 44 ribs.

G. lenticularis. Right (7) valve of ephebic example, hav-
ing post-dorsal margin imperfect, with 42 ribs.

BorToa Row.

G. lenticuluris.,  Left (2) valve of ephebic example, with
44 ribs.

G. gunyoungensis. Neanic examples, with 29, 28, 22 and
26 ribs respectively.

G. lenticularis. Neanic example, with 42 ribs.

Observations.—The depressed character of the present form is
shared by the later species, G. pluniuscida, from which it can be
at once distinguished by its shorter hinge-line and greater number
of ribs. From immature examples of G. ornithopetra, which
species attains a much greater size in the adult stage, it differs
in being more depressed, with greater proportionaté length, more
numerous ribs, less sulcated interspaces, and shorter hinge-line,

The closest ally of G. lenticularis, however, is probably G.
guryoungensis, a species to which we have above referred certain
of the series of specimens on Tate’s original tablet of G. lenticu-
laris.  The present species may be distinguished by its longer
hinge-line and more rounded dorsal margin, and its more
numerous and smoother ribs, which are less tegulate or scaly than
m G. gunyoungensis.

Occurrence.—Janjukian (Miocene): Two cotypes and other
specimens from the Adelaide Bore, South Australia, in the Tate
coll., Adelaide University Geological Department ; also lower beds
at Aldinga (W. J. Kimber coll.), in the same State.

GLYCYMERIS ORNITHOPETRA, Sp. nov.

(PL 11, Figs. 9a, 90, PL 1V., Fig. 7.)

Pectunculus laticostatus, Quoy and Gaimard, McCoy, 1875,
Prod. Pal. Vict. dec. 11., pp. 26, 27, Pl X1X.. Figs.
10, 10a, 11, 14 (9 in error on plate), (non 12, 13).
Tatleé71886, Trans. Roy. Soc. S. Austr., Vol. VIIL.,
P. .

Pectunculus M’Coyi, Johnston, 1888, Geol. Tas., Pl
NXXL, Figs. t, 1, 10 (non 1¢, 1d); (non Johns-
ton, 1885).

Glycimeris maccoyl, Johnston sp., Chapman and Gabriel,
1914, Proc. Roy. Soc. Viet., Vol. XXVI. (N.S.), Pt.
IT., pp. 303, 304, PL. XXIV., Figs. 2, 3 (non 1. 4. 5).
Chapman, 1916, Rec. Geol. Surv. Viet,, Vol. IlI.,
Pt. IV., Pl. LXVIL, Figs. 2, 3 (noun 1, 4, 5).
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Description of Holotype.—The internal aspect of this has al-
ready been figured by Chapman and Gabriel, 1914, PL XXIV.,
Fig.”3, and by the former, 1916, P1. LXVIL, Fig. 3.

Right valve; large, strongly convex and deep at the umbo,
stoutly built; outline in the neanic and ephebic stages sub-circular,
slightly longer than high; in the present gerontic stage 1t becomes
irregularly sub-ovate, with the major diameter dorso-ventral, but
somewhat obliquely inclined towards the rear, the ventral border
tending to become subangulated at the end of this major axisj
anterior margin gently rounded; posterior margin in the
gerontic stage definitely angulated where the truncated post-
dorsal line meets the ventral border ; this angulation increases with
age. Surface radially ornamented with 40 subangular to rounded
ribs, stronger and thicker on the anterior than on the posterior,
and curving slightly posteriorly; ribs in neanic stage more angu-
lar than in the ephebic, hecoming obsolescent in the gerontic stage.
Interspaces between ribs well defined in the pre-gerontic stages,
and relatively one-third the space of a rib. Growth-lines very
fine, extending above the surface, interradially, as squamose
laminae. Growth stages well marked by deeper lines of growth,
which cross the entire surface as undulate laminae; 18 in the
holotype. Beak opisthogyrate, comparatively small. Hinge-teeth
strong, largely encroached upon by area, leaving about 8 teeth on
each side; anterior series elongate and uncinate, posterior series.
strongly arched. Ligamental area short and high; finely striate,
in the present example with 10 striae in a space of 4.4 mm. An-
terior adductor scar subtrigonal; posterior obovate, ridged on an-
terior margin, Inner ventral margin subplanate, with about 28
elevated denticulae corresponding to the external interradial
spaces, distinct ventrally, but becoming obsolete towards anterior
and posterior.

Dimensions of Holotype—Length (ant.-post.), 55 mm.
Height, 57.5 mm. Thickness of valve, 19.5 mm.

Observations.—This Bird Rock (Torquay) species is clearly an
ancestral form related to G, laticostata, Q. and G, sp., a Pliocene
( Wanganuian) and Recent species in New Zealand, from which
it differs, as already pointed out by Chapman and Gabriel (loc.
supra cil.), n its longer shell and more finely striated ligamental
area. In this last character it resembles G. cliambersi, Marshall,*®
of the Tertiary of Campbell Island, the type material of which
species we have been enabled to examine through the good offices
of Mr. H. J. Finlay and Professor W. N. Benson. From this
species the Australian form differs in its more numerous ribs
(40 as against 34 in the respective type specimens), deeper valve,,
less numerous growth stages (in the neanic stages of both, 3 as.
against 12), and narrower liganiental area.

15—Glycimeris chambersi, Marshall, 1902, Subantarctic Islands of New’
Ze?,land, Vol. 1L, p. 701. Glycymeris chambersi, Marshall, Marwick,
1923, Trans. N.Z. Inst, Vol. LIV, p, 67, PL I, Tig. 7.

4
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Hitherto it has been confused with (. maccoyi, Johnston, irom
the Janjukian of Table Cape, Tasmania, from which we note the
following points of difference. In G. ornithopctra the valves are
deeper and the hinge-line shorter, while the ventral border is sub-
angularly rounded in the gerontic stage, whereas in G. muccoyt
it is more evenly rounded. The ribs arec more numerous in G.
ornithopetra, averaging 39 to 40 against 29 to 31 in Johnston’s
species, and the interspaces are narrower.

Occurrence.—Janjukian  ( Miocene) : abundant at Bird Roclk
Cliffs. Torquay (=Spring Creek beds), holotype coll. by R.
Daintree. in Geol. Surv. Viet. coll., Nat. Mus. (also Cudmore,
Hall, F.C., and F.A.S. colls.); Waurn Ponds ( Nat. Mus. coll.,
“pres. J. McKenna.” ex. Mortake Mus.), Victoria. Aldinga,
lower beds (W. J. Kimber coll.) : Point Turton, Yorke's Penin-
sula (moulds, F.AS. coll.); Ooldea (mould. Nat. Mus. coll.,
pres. . A, Cudmore), South Australia, Table Cape, Tasmania,
upper and lower beds (F. A. Cudmore coll.).

GLYCYMERTS SUBTRIGONALIS, Tate sp.
(PL 11., Figs. 10. 11, 12; PL IV Iig. 8.)

Pectuncilies subtrigonalis, Tate, 1886, Trans. Roy. Soc. >,
Austr., Vol. VI, p. 137, PL X1, igs. o¢.b.  Har-
ris, 1897, Cat. Tert, Moll. Brit. NMus., I’t. 1., Austral-
asia, pp. 340, 341

Description by Tate, 1886: ** Shell solid, somewhat sub-trigonal,
sub-equilateral, oblique, slightly produced posteriorly. moderately
convex, radiately ribbed; ribs about 29, rounded, separated by flat
narrower interspaces, the whole snrface crossed by regular. sub-
distant, subimbricating lamelle, and a few folds ol growth; um-
bones small, approximate; hinge line very short, ligamental arca
small ; cardinal teeth eight in front and seven hehind the edentu-
lous centre; internal margin of valves strongly crenate.

This species is conspicuous by its narrow hinge line, the valves
attaining the greatest transverse diameter at about four-sevenths
the distance from the umbo to the front.

Dimensions.—Length, 32; width. 31; thickness through both
valves, 19 millinetres.”

Note on Tate’s Metatypes—The tablet of specimens selected
by Tate, and lent to us from the Adelaide University Museim,
comprises 12 examples, of which the second from the right in the
top row, is marked by Tate as the figured specimen.  This shell,
regarded Dy us as the holotype, represents the rather oblique
shell of the gerontic stage.  We here re-figure this and the ad-
joining specimen on the left, which is a more average example,
and is less markedly angular on the dorsal margin. The subtri-
gonal character of outline seems to make its appearance after the
neanic stage. and becomes accentuated in the gerontic, Here again
a discrepancy occurs in respect to dimensions. Those of Tate's
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figured specimen (holotyvpe) are:—Length, (ant.-post.), 30 mm.;
height, 29 mm.; thickness through valve, 8 mm.; with which
Chidley’s figures agree well. The corresponding dimensions of
the shell to the left, figured by us, are 27 mm.. 25.5 mm., and 7.5
mm. ; while that on the opposite side measures 32 mm. (damaged)
by 31.5 mm. by 10 mm., and may possibly be the one measured
by Tate. All three shells are left valves, Tate’s figures by Chidley
having been reversed.

Observations.—The alliance of G. subtrigonalis with G. gun-
youngensis is perhaps the nearest of any of the species dealt with,
and separation of juvenile forms is difficult. Ditferential charac-
ters of these two species in the adult form are dealt with in the
remarks upon G. gunyouingensis.

The specimens recorded under this name from the Kalimnan
of Muddy Creek are later described as G. decirrens, while a doubt-
ful record from the Werrikooian of the Glenelg River has already
been shown to be referable to G. gunyoungensis and to belong to
an earlier horizon. -

We illustrate the internal aspect from a topotype (right valve)
wllected by F. A, Cudmore, and presented by him to the National
Museum. The dimensions of this shell are: Length, 29.5 mm.;
height, 28.5 mm.; thickness, 9 mm.

Occurrence.—Janjukian (Miocene): abundant on Murray
River, four miles below Morgan, South Australia, holotype in
Tate Mus., Adelaide University (also Cudmore and Dennant
colls., and Nat. Mus., pres. F. A, Cudmore). Also form annec-
tant with G. gunyoungensis irom Shelford (Dennant coll.), and
Meredith (cf. subtrigonalis, Nat. Mus. coll., pres. J. A. Kershaw).

Kalimnan records of this species are probably referable to G.
decurrens, sp. nov.

(GLYCYMERIS MAUDENSIS, sp. nov.
(PL 11, Figs. 13a, 13b; PL. 1V., Fig. 9.)

Description of Holotype—Left valve of an ephebic example,
liffering from similar sized specimens of its near relative, G.
cainogoica, in the incrassate shell and more subtrigonal outline,
Umbonal region prominent, subacuminate, and not strongly in-
curved as in G. cainosoica; umbonal shoulders slaping, with the
posterior steeper than the anterior. Ribs depressed, about 28 in
number, with intercostal linear sulci; costation conspicuous over
larger portion of valve, but becoming obliterated by concentric
growth frills in senescent stage. Cardinal area more massive than
m G. cainozoica, with about 8 teeth on each side; denticulation of
ventral edge of valve correspondingly thick.

Dimensions of Holotype—Iength (ant.-post.). 29 mm.;
height, 28 mm. ; thickness of valve, 10 mm,

Observations.—The principal points of difference between .
maudensis and G. cainosoica, which at first we had been inclined
to regard as variety and species, are incorporated in the above

XS
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diagnosis. There are, however, so many differential points that a
further study has convinced us that it is better to regard it as a
well-defined species,

Occurrence.—Janjukian (Miocene) : holotype and a sepoqd
example from Maude (lower beds), Moorabool River, Victoria, in
Dennant coll., Nat, Museum.

GLYCYMERIS TENUICOSTATA, Reeve sp.
(PL I1., Figs. 14, 154, 156; PL. 1V., Figs. 10. 11.)

Pectunculus tenuicostatus, Reeve, 1843, Proc. Zool. Soc.
Lond., p. 80. [Idem, 1843, Conch. Tcon., Vol. 1., PL
VI., Fig. 35. Lamy, 1912, journ. de Conch., Vol.
LIX., pp. 105, 106, PL 111., Fig. 3.

Glycimeris tenticostata, Reeve, Gatliff and Gabriel, 1910,
Proc. Roy. Soc. Viet,, Vol. XXIII. (N.S.), Pt. 1,
p- 97. -

Description of 1st Plesiotype (Janjukian).-—Right valve, sub-
circular in outline, moderately inflated, with subacute umbo. Sur-
face ornamented with about 40 riblets, which towards the median
area are alternately large and small; these are traversed by fine
thread-like lines of growth, which become beaded where they
cross the radial costee; growth stages few and inconspicuous.
Hinge area narrow, but slightly stouter than in Recent examples
of the same size; hinge teeth slender, slightly arcuate, 11 and 10
i anterior and posterior series. Denticulee of inner ventral mar-
gin somewhat stronger than in corresponding living forms,

Dimensions of 1st Plesiotype.—Length (ant.-post.), 14 mm.:
height, 13 mm.; thickness of valve, 4.5 mm.

Description of 2nd Plesiotype (\Werrikooian).—Left valve of
a gerontic example; subangularly rounded, moderately inflated:
and with subacute umbo. Radial ornament consisting” of about
44 riblets, of which the larger in the median area are carinate
and more pronounced than in the Janjukian plesiotvpe, the secon-
dary riblets becoming more prominent towards both extremities.
The concentric ornament is virtually restricted to the intercostal
spaces, where it gives rise to an incipient tegulation. Cardinal
area broad; teeth straight to slightly arcuate, especially on an-
terior, numbering 12 and 11 on anterior and posterior series.
Denticulation of ventral edge strongly marked.

Dimensions of 2nd Plesiotype.—I.ength (ant.-post.), 29 mm.;
height. 26.5 mnu. ; thickness of valve, 8.5 mnm.

Observations—Examples in the Dennant coll. from Skinner’s,
Mitchell River, one of whicli we describe as plesiotype, agree im
essentials with Recent shells from Cape Pillar and Oyster Bay,
Tasmania, and the range of the species from Janjukian to the
present day 1s noteworthy, One Kalinman record is at present
known to us. while it is of rare occurrence in the Werrikooian
shell beds of the Glenelg River, being represented by a worn
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example in the Dennant coll., and by a well-preserved shell col-
lected by one of us (F.A.S.), here taken as a second plesiotype.
These latter examples attain much larger dimensions than the Jan-
jukian forms, while the costate ornament is more strongly
developed and shows a distinct carination, but all these features
are seen in a Recent Australian shell, without precise locality, in
the National Museum collection.

Occurrence.—Janjukian (Miocene) : plesiotype and other speci-
mens from Skinner's, on Mitchell River, near Bairnsdale, Vic-
toria, in Dennant coll. Nat., Museuni.

Kalimnan (f.ower Pliocene): Beaumaris, near Cheltenham
{Dennant coll.).

Werrikooian (Upper Pliocene): Glenelg River, near I.ime-
stone Creek, Victoria. plesiotype coll. and pres. to Nat. Mus. by
F. A. Singleton, also Dennant coll.

Recent: not uncommon in Tasmanian waters; also eastern
coast line of Australia from Victoria to Queensland.

GLYCYMERTS CONVEXA, Tate “sp.
(PL 11, Figs. 16a, 160, 17, 18, 19, 20; P1. 1V, Figs. 12, 13.)

Pectuncudus convexus, Tate, 1880, Trans. Roy. Soc. S.
Austr., Vol. VIIL., p. 138, Pl. XI., Figs., 7a,b. Har-
ris, 1897, Cat. Tert. Moll. Brit. Mus., Pt. 1., Austral-
asia, p. 342.

Glycimeris maccoyi, Johnston sp., Chapman and Gabriel,
1914, Proc. Roy. Soc. Vict.,, Vol. XXVI. (N.S.), Pt.
II., p. 304, PI1. XXI1V,, Fig. 5 (non 1-4). Chapman,
1916, Rec. Geol. Surv. Vict.,, Vol. 1L, Pt. IV., PlL
LXVIL, Fig. 5 (non 1-4).

Description by Tate, 1886: ¢ Shell solid. Orbicular, but slightly
transverse, tumid ; sub-equilateral, umbones approximate, radiately
ribbed. Ribs about 24, rounded, elevated, interspaces concave,
wider than the ribs, crossed all over with thick concentric wavy
laminze becoming finer towards the front. Inner margin of
valves strongly crenate. Cardinal teeth about ten on each side.

Dimensions.—Length, 31 mm.; width, 33 mm.; thickness
through both valves, 22 millitnetres.

This species has some resemblance to the recent P. flabellatus,
‘T. Woods, but is more inflated and with wider interspaces be-
tween the ribs.”

Note on Tate’s Metatypes:—The tablet in the Tate Museum,
University of Adelaide, carries 16 specimens, the top row of four
being gerontic, the middle row of five neanic, and the bottom row
of seven practically in the ephebic stage. The second from the
right 1 the top row, indicated by Tate as the figured specimen,
and here taken as holotype, is a left valve in the gerontic stage,
damaged on the ventral margin but restored in Chidley’s drawing,
which by the way was reversed. In addition to re-figuring the



Chapman and Singleton :

()
v 8]

Lolotype in external and wmhonal aspects, we give figures of the
umbonal aspect of the more convex form adjoining on the left,
as well as the internal aspect of the specimen to the right; all
threc being left valves. The variation in convexity is well shown
by their respective length, height. and thickness, which are 34, 32
and 12.5 mm.: 30, 29. and 15 mm.; and 30, 29.5 and 10 mm.
We also figure ( PL 11., Fig. 19) one of Tate's juvenile examples
which we regard as typical.

Ohservations —Harris, in his description of the Muddy Creek
specimens, refers to the small ligamental area and the strongly
crenulated tnner margin of the valve (loc, supra cit., p. 342). The
same author, in making a comparison with Glyeyuieris flubelluta,.
T. Woods sp. (a Werrikoolan and Recent species), adds to Tate's
pomts of difference the observation that the ligamental area is.
much smaller in Tenison Woods' species.

The typical G. convexra, with its 24 ribs and strongly arched
valves, appears in the neanic stage to run on the one hand into
G. planiuscula by the flattening of the shell and the straightening
of the hinge-line; whilst on the other there are passage forms.
into G. decurrens, in which the number of ribs, however, 1s about
30, as in G. pleninscela, the ribs are closer together, and the
dorsal line has sloping shoulders, thus making the umbo more
salient, and the outline generally subtrigonal. In adult speci-
mens there is no difficulty in separating these three related
species.

The diminative shell from the Kalinman of Muddy Creek
figured by Chapman and Gabriel (loc. ¢it.) as G. maccoyi, is re-
garded by us as a juvenile example of . conzrexa, in which the
number of ribs is rather greater, and the degree of inflation some-
what less, than in typical examples of this species, It is here re-
figured (PL IL. Fig. 20) for comparison with the more tvpical
juvenile shell from Tate’s tablet, With one exception, referred
to G. plantusculu, the records of . maccoyi from the Mallee
Bores are here attributed to G. convera.

Shells from the upper beds of the Adelaide Tertiary basin, as
cut in the Abattoirs and other Dores, show a certain anmount of
variation from the Muddy Creek topotypes, the South Australian
examples being in general more depressed and with distinctly flat-
tened ribs.  The concentric ornament is also more developed
as a series of undulose growth lines which cross the quadrately
depressed ribs.  This form makes a decided approach to a
variant of G. flabellute found in South Australian waters (zide
postea), and it may be noted that this intermediate form occurs
in beds which were regarded by Tate as intermediate in age be-
tween those of Muddy Creek (Kalimman) and the Limestone
Creek shell beds (Werrikooian), although they are here classed
with the former.

Occurrence~—Janjulian  (?) (Miocene, probably high in

series) : Rose Hill, near Bairnsdale, Victoria (mould. coll. F. A.
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Cudmore). The record by Tate and Dennant of this species from
Camperdown requires confirmation before acceptance.

Kalimnan (Lower Pliocene): holotype from upper beds,
Muddy Creek, in Tate coll,, Adelaide Umversity (also T. 5. Hall
and F.A.S. colls.); Forsvth's, Grange Burn (Dennant, Iall,
F.C. and F.A.S. colls); Beaumaris (Cudmore coll.); Jimmy’s
Point, Kalimma (doubtful identification, Dennant coll.); Mallee
Bores, No. 3. at 1627-163"; No. 8, at 165’-180" (juv.), 1997-204"
(frag.), and 204-210’ (juv.); No. 9, at 254’-236" (juv.), and in a
mixed Kalinman and Janjukian fauna at 233" in the Paynesville
Bore, in Nat. Mus. coll., Victoria. Mindarie (W, J. Kimber coll.) ;
Abattoirs Bore (Kimber and Cudnwore colls.), Adelaide, South
Australia.  This species is also listed Dy Tate from Tareena,
N.SAV,, and {rom the upper series (oyster beds), at North-west
bend on the River Murray, Dry Creek Bore (var.) and at
Aldinga (upper beds), and Hallett's Cove, South Australia;
and by Dennant. from Horsham, V ictoria.

GLYCYMERIS SUBRADIANS, Tate.
(PL 111, Figs. 21, 22; PL IV, Fig. 14.)

Glycimeris subradians, Tate, in Basedow, 1902, Trans.
Rov. Soc. S. Austr., Vol. XXVI., Pt. IL, p. 132,
Chapman. 1915, Geol. Surv. S. Austr., Bull. No. 4,
p. 48.

Description in Basedow, 1902.— This species is of the same
general outline a~ G. rudians, Lk.. but differs by being flatter and
having its radial ribs more acutely elevated, the interspaces being
as wide. The radial ornamentation, moreover, is ohsolete on the
lateral slopes.”

Observations,—This species has not heen figured hitherto, but
one of us has amplified the brief original diagnosis by the fol-
lowing description ( Chapman, loc. cit.) of a specimen from Hal-
lett’s Cove, now in the Dennant coll. at the National Museum.—
“Outline of valve subeircular, slightly longer than high; surface
of valve depressed, especially near the umbo. Cardinal area as in
G. radians, with teeth, nine on each side, slightly thicker. Ex-
terior of valve ornamented with about 50 depressed riblets, ver-
tically striated. Dimensions of shell from Hallett’s Cove: Length,
16 mm.; height, 14.75 mm. ; depth of valve, measured externally,
5 mm.

Observations.—The chief points of difference between the liv-
ing G. radians and the present form are the depressed shape of
the valve and the more numerous ribs, cire. 50 againt (sic) circ.
40 in the living species.”

Upon application being made to Dr. H. Basedow for the loan
of the type specimen, we were informed that it should be in the
Tate Museum. University of Adelaide. A search in the Tate
collection on our bhehalf Dy Sir Douglas Mawson proved unsuc-
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cessful, so that in the absence of the type, which has never been
figured, we are compelled to illustrate the species by means of an
imperfect example from Marino, near Hallett’s Cove, loaned to us
by Dr. Basedow. 1In addition, we figure the shell from Hallett’s
Cove from which the above supplementary description was
made.

In dealing with G. striatularis we record our belief that that
species is more closely related to G. subradians than is G. radians,
Tamarck sp.,'® the fossil history of which is as yet unknown to
us. In view of the confusion which has existed in respect to the
identification of the two Lamarckian species.'? it is not improbable
that the Recent species with which the fossil was compared was
actually G. striafularis, and erroneously named radians.

Occurrence—Kalimnan (Lower Pliocene): holotvpe from
Hallett’s Cove, present location of type unknown (also Dennant
and F.A.S. colls.) ; Marino (Basedow coll.); Abattoirs and Dry
Creek Bores, Adelaide (W. J. Kimber coll.), South Australia.
Beaumaris, Victoria (Dennant coll.). Also recorded by Basedow
from Edithburg, Yorke's Peninsula, S.A.

GLYCYMERIS HALLI, Pritchard.
(PL 111, Fig. 23; PL 1V., Fig. 15.)

Glycimeris halli, Pritchard, 1903, Proc. Roy. Soc. Vict.,
Vol. XV. (N.8)), Pt. 1L, pp. 89-91. Pl. X1V, Figs.
10-12; P1. X\, Figs. 1. 2, 8, 9.

Description by Pritchard, 1903: ** Shell orbicular, tumid, thick
and strong, equilateral, with a prominent convex umbo, and
closely radially ribbed surface. Umbo incurved and overhanging
the ligamental area, which 1s a well-defined isosceles triangular
space, the hase of which is just about half the width of the hinge.
Hinge furnished with from 22 to 26 oblique and angular teeth,
most usually 12 on each side. with a tendency for the medial ones
to become obsolete in the extreme adult. Surface closely covered
with broad radialf ribs, ranging from about 30 to 35 in small
specimens, up to about 50 in the adult, ribs slightly convex, with
very narrow, almost lineal, interspaces in voung shells, but in the
adult the ribs are decidedly flattened; the ribs are closely, finely,
and regularly radially striate, each rib bearing near the ventral
margin ten striae, anteriorly and posteriorly the ribs hecome obso-
lete, but the radial striae are present, and much stronger than
on the ribs. The radial sculpture is crossed by fine concentric
lines of growth. Interior of valves strongly denticulate along

3
.

16.—Pectunculus radians, Lamarck, 1819, Anim. s. vert.,, Vol. VI., I't. L.,
Do 54, No. 18, Reeve, 1843, Conch. Icon, Vol. I., Pt. (X., Figs. 50,
b. Lamy, 1912, Journ. de Conch., Vol. LIX,, pp. 111, 112,

17.—cf. Tate, 1897, Trans. Roy. Soc. 8, Austr., Vol NX1, Pt. I, . 48
I;?tchard :%‘nd Gatliff, 1904, Proc. Roy. Soc. Viet, Vol. XVIL (N.S.)
L 1., p. 044, o
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the ventral margin, bearing about 25 strong denticles, running
about 8 to 10 in 10 mm., thence both anteriorly and posteriorly
diminishing in size, but extending right up to the hinge. . . ..

Dimensions.—Type, antero-posterior diameter, 42 mm.; umbo-
ventral diameter, 44 mm.; thickness through one valve, 18 mm.
Others range from 24 by 22, 21 by 20, 18 by 17, 17 by 16, 12 by
11, to 9 by 9 and 8 by 8, and smaller.”

Observations.—DPritchard, in making a comparison with topo-
types of G. cainosoica states (loc. supra cit., p. 91, that examples
of G. halli are * much thicker and stronger, more convex, with
coarser radial ribbing, but much finer radial striations.”

The greater heaviness of the shell and in particular of the
hinge-line, which is more arcuate than in G. cainosoica, afford the
easiest means of recognition of this species, the type material of
which is in the private collection of Dr. G. B. Pritchard. Typical
examples from MacDonald’s, Muddy Creek, average 25 mni. in
length, but occasional gerontic shells, one of which we figure,
attain larger dimensions. The largest known to us (coll. T. S.
Hall, in Cudmore coll.), measures 54.5, 54.5, and 21 mm. in
length, height and thickness of valve respectively; while the
corresponding dimensions of the shell here figured are 49, 48
and 18 mm.

Occurrence—Kalimmnan (Lower Pliocene): holotype from
Forsytl’s, Grange Burn, in Pritchard coll. (also T. S. Hall, Nat.
Mus.. and F.A.S. colls.) ; MacDonald’s, Muddy Creek, plesiotype
in Nat. Mus. coll., pres. R. Hughan (also Hall, F.C. and F.A.S.
.colls.); nodule bed bhetween Clifton Bank and MacDonald’s
(F.Co coll.); Beaumariz (Dennant coll.); Jimmy's Point,
Kalimma (Dennant, Hall and F.A.S. colls.); and Mallee Bores
Nos. 1 (208-210"), 2 (1987-200"), 4 (1637-170"), 5 (163’-175,
1757-189"),6 (114/-1507, 154’-158’,158’-161"), 8 (1657-180", 180~
1997, 1997-2047, 2047-2107, 2257-226"), 9 (263’-273’, 3157-325),
Maryvale Bore, upper beds at Portland, and from a mixed fauna
at 265’ in the Paynesville Bore, Victoria (all in Nat. Mus. coll.).

(GLYCYMERIS TIALLI, var, INTERMEDIA, Pritchard.

Glvcimeris halli, var. intermedius, Pritchard, 1903, Proc,
Rov. Soc. Vict.,, Vol. XV. (N.S.), Pt. 1L, p. 90, PL
X1V., Figs. 10, 11.

Description by Pritchard, 1903: “ A variation of the above
shows a less orbicular outline with sloping shoulders and conse-
‘quently an apparently more prominent umbonal region, and with
«coaser (sic) radial ribbing, 25 to 28 Dbeing about the average
number. . . . .

Dimensions—Var. intermedius, antero-posterior diameter, 21
‘mm., umbo-ventral diameter, 20 mm., and 19 by 19.”

Observations.—Since Dr. Pritchard has given good figures of
ithis and the succeeding variety, we have not here depicted them.
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This form appears to be the commoner of the two varieties in the
Muddy Creek area, but the type form (G. hwlli, 5. str.) is far
more abundant than either.

Occurrence—IKalimnan (Lower Pliocene): type of var. from
MacDonald's, Muddy Creck, in Pritchard coll.; Forsyth's, Grange
Burn (T. S. Hall coll.); Beaumaris (Cudmore coll.); Jimmy’s
Point, Kalimna ¢Dennant coll.) ;: Mallee Bores Nos. 3 (201’-
2207, 5 (155’-1597. 162°-163", 175-189"). 6 (1147-150", 154’-158’,
1587-1617). 8 (165/-180’, 1997-204’, 204-2108"), 9 (254"-27%,
3157-325%). 10 (254’-296”) (Nat. Mus. coll.), Victoria.

GLYCYMERIS HALLI, var. PAUCICOSTATA, Pritchard.

Glycimeris halli, var. pancicostatus, Pritchard, 1903, Proc.
Roy. Soc. Viet., Vol. XV. (N.S.). Pt. 11., p. 90, PL
NIV.. Fig. 12, PL XV.. Fig. 9.

Description by Pritchard, 1903: Another form which appears
but a variation of the above species, is intermediate in shape be-
tween it and the foregoing varicty. but rather closer related to the
latter, being distinguished most readily by the coarser radial rib-
bing, as it bears only about 20 strong, convex ribs, neglecting the
obscure and ill-defined ones on the anterior and posterior slopes.

Dimensions—\ar. paucicostatus, antero-posterior diameter, 22
mn. ; winbo-ventral diameter, 21 mm.; others range about 18 by
17, and 15 by 14.5.7

Observations—This variant is apparently the rarvest of the
three forms, although, as remarked by Pritchard, it is not uncom-
mon at the type seetion of the Kalimnan at Jimmy’'s Point, Gipps-
land Lalkes.

Occurrence.—Kalimman (Lower DPliocene) : type of var. from
Jimmy's Point, Kalimna, near Lakes Entrance, in Pritchard coll.
(also Dennant and F.A.S. colls.) ; Forsyth’s, Grange Burn (T. S.
Hall coll.); Mallee Bore No. 8 165-180" (Nat. Mus. coll.),
Victoria.

GLYCYMERIS DECURRENS, $p. nov,
(PL IT1., Figs. 24a, 24b, 25a, 25b; PL. 1V., Fig. 16.)

Deseription of Holotype.—Right valve of an adult specimen;
subtrigonal in outline, moderately depressed ; ventral horder angu-
larly rounded: dorsal line short.  Umbo minute, prominent and
acute, distinctly opisthogyrate,  Surface evenly rounded except
towards the posterior margin, where it becomes distinetly flat-
tened.  Costae about 31, evenly radiate, depressed and slightly
rounded, with linear interspaces; lines of growth well marked,
increasing towards the ventral border:; growth stages rather
numerous, about 9 in the holotype. Hinge area moderately deep,
angularly arched ; teeth fairly strong, about 13 on each side. Den-
ticulae of inner margin well marked and excavate opposite to the-
external costee.
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Dimensions of Holotvpe—~Length (ant-post.), 22.5 mm.;
height, 23 mm.; thickness of valve, 6.5 mm.

Description of Paratype—This is a left valve of an ephebic
example, which differs from the holotype in its more rounded out-
line, less arched dorsal margin, less prominent umbo, and some-
what flatter valve. The costae, about 29 in number, are similar
to those of the holotvpe, while the distinctness of the growth
stages is also comimon to both.

Dimensions of Paratvpe—Length (ant.-post.), 1835 mm.;
height, 17.25 mm. ; thickness of valve, 4 mm.

Observations.—This Kalimnan form has long heen referred to
G. subtrigonalis. Tate sp., and it is only after full consideration
that we accord to it specific rather than varietal rank, The pre-
sent species differs from G. subtrigonalis, however, in the greater
depression of the shell: the flattening of the ribs, which become
almost obsolete towards the umbo; and the finer interspaces,
which are practically linear, as opposed to those of G. subtrigo-
nalis, in which the intercostal spacing is well marked and even
sulcate.

Of living species G. sordida, Tate sp.** of the southern coasts
of Australia bears the most resemblance. but is readily distin-
guished from G. decurrens by its fewer ribs (20 as against 31 in
the respective holotvpes). and characteristic stepping of the shell
surface due to rest-periods during growth,

Occurrence —Kalimnan (Lower Pliocenc): Forsyth’s, Grange
Burn, near Hamilton, Victoria, holotvpe pres. to Nat. Mus. by
F. A. Singleton, paratype coll. and pres. by F. Chapman (also T.
S. Hall coll.); Jimmy’s Point, Kalimna (Dennant coll.), Vic-
toria.

GLYCYAERIS PLANIUSCULA, Sp. 10V,
(PL 111, Figs. 26, 27, 28; Pl 1V., Figs. 17, 18.)

Pectunculus planiusculus, Tate MS.. in Dennant, 1887,
Trans. Roy. Soc. Viet.,, Vol XXIII., p. 237 (list
name).

Description of Holotype—Right valve of a medium-sized
specimen ; sub-circular in outline, depressed ; ventral border evenly
rounded ; dorsal line straight and extensive, longer on the anterior
side; anterior margin less evenly rounded than posterior, the latter
being circularly convex from the ventral to the post-dorsal angle.
Umbo minute, acute and slightly opisthogvrate.  General surface
depressed gently and evenly on the ventro-dorsal axis; flattened
at the anterior and posterior regions. Costae about 34, rounded
and rather depressed, with linear interspaces. and crossed by
fine thread-like lines of growth; the ribs on the anterior are
rounder and more definite than those on the posterior. This speci-

18.—P€qt1L1L01l11(3 §m‘didns, Tate, 1891, Trans. Roy. Soc. 8. Austr,, Vol. NIV,
p. 264, Pl XL, Fig. S. Glycineris sordidus, Tate, Verco, 1907, ibid.,
Vol. XXXI, pp. 227, 223,
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men shows about five growth stages marked by deeper concentric
lines. Hinge area comparatively deep and flat, the entire mternal
margin having a strongly planated character. Teeth strong,
oblique, numbering about 8 on each side. Inner marginal denticu-
late and excavate in opposiiton to the external costae.

Dimensions of Holotype.—Length (ant.-post.), 19.5 mm.;
lieight, 16.5 mm. ; thickness of valve, 3 mm. ' )

Since the preservation of the holotype is not quite perfect, we
may amplify the above description by means of other and better
specimens from the Kalimnan beds of the Upper Muddy Creek
Series, one of which we select as a paratype.

Description of Paratype.—This is a left valve which shows the
following additional features:—Costation at post-cardinal angle
rather more widely spaced than anteriorly. Ligamental area
small, striated.

Dimensions of 1st Paratvpe—Length (ant.-post.), 11.5 mm.;
height, 11 numn.; thickness of valve, 2 mm.

Description of Gerontic Form (Paratvpe) —Valve roundly
oval, longest diameter dorso-ventral. Coste about 32, rounded
and depressed.  Cardinal area typically flat, with 8 teeth on each
side.  Striated ligamental area limited and small.

Dimensions of 2nd Paratype—Length, 32.5 mm.; height, 34
mm. ; thickness of valve, 6.5 mm.

Observations.—This species name has been known since 1887,
when Mr. Dennant introduced it as a MS. name of Prof. Tate’s
mto a list of fossils from the Glenelg River. In the Dennant coil.
now in the National Museum are three examples to which Tate’s
MS. name has been attached, one of which, the most typical, we
select as holotype. Of the remaining two specimens, one is a
neanic form, somewhat damaged, whilst the other is a gerontic
form, of somewhat aberrant character in its accentuated height
along the dorso-ventral axis.

It may be noted that the specimen recorded by Chapman and
Gabriel’” from the Mallee Bore No. 6, 158’-161”, as G. maccoyi, is
now referred by us to the above species.

The characteristic planation of the internal margin is a charac-
ter shared by the Recent G. witrea, Lamarck sp.2Y, of the Queens-
land coast, a species which is similar in outline but differs in the
greater number of ribs (40 as against 34) in the living form,
while the surface ornament is entirely ditferent.

Occurrence.—NKalimnan  (LLower Pliocene) @ paratype (coll.
and pres. to Nat. Mus. by F. Chapman) and other specimens
from Forsyth’s, Grange Burn (also T. S. Hall and F.A.S. colls.) ;
from the same horizon at MacDonald’s, Muddy Creek, near
Hamilton (F.C. coll.): Mallee Bore No. 6, 158-1617 (Nat.
Mus. coll.), Victoria.

19.—Proc. Roy. Soe. Viet., Vol XXVI. (X.8.), Pt. 11, 1914, p. 304.

20— Pectuneculus ritreus, Lamareck, 1819, Anim. s. vert., Vol, VI, Pt. 1.,
. 54. Reeve, 1843, Conch. 1eon., Vol, 1. PI. VIII., Figs. 45a,b. Lamy,
1912, Journ. de Conch., Vol. LIX,, pp. 94, 95,
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Werrikooian (Upper Pliocene) : holotype and paratype (geron-
tic form), from Limestone Creek, Glenelg River, Victoria, in
Dennant coll:, Nat. Museum (also ImA.S. coll.).

GLYCYMERIS FLABELLATA, T. Woods sp.
(PL I11., Figs. 29q, 290, 30; P1. 1V, Figs. 19, 20.)

Pectunculus flabellatus, T. Woods, 1878, Trans. Roy. Soc..
Viet., Vol. XIV., pp. 61, 62. Harris, 1897, Cat. Tert.
Moll. Brit, Mus., Pt. I., Australasia, p. 342.

Glycimeris flabellatus, T. Woods sp., Pritchard and Gat-
1iff, 1904, Proc. Roy. Soc. Viet., Vol. XVII. (N.S.),
Pt. L., pp. 242, 243. Gatliff and Gabriel, 1908, Proc..
Roy. Soc., Vict., Vol. XXI. (N.S.}, Pt. L., p. 391.

Glycimeris pectinoides, Deshayes, Verco, 1907, Trans, Roy.
Soc. S. Austr., Vol. XXXI., pp. 226, 227, PL
XXVIIL, Fig. 4 (non Deshayes).

Description by T. Woods, 1878: “ Shell broadly orbicular, bu#
slightly transverse, thick. somewhat tumid. validly radiately
ribbed ; #ibs 25 to 35, broad, flattencd, becoming very close at the
sides as the shell grows; margins broadly toothed; cardinal teeth
16 to 20, white; colour white stained, but intense fulvous brown
within; and more or clouded and spotted with the same colour on
the outside. ’

Long. 44, Lat. 47, Alt. 44.”

Description of Neotype.—A left valve, subcircular, solid, and
moderately inflated, with inconspicuous umbo. Surface orna-
mented with 24 broad, rounded and somewhat flattened ribs, with
almost linear interspaces. Concentric ornament ill-defined, con-
sisting of fine lire; growth stages well marked, about seven in
number. Hinge-line regularly arched, with eight straight teeth in.
each of anterior and posterior series. Ligament area narrow, with
4 and 5 striae respectively in a space of 1.5 mm.

Dimensions of Neotype.—Length (ant.-post.), 37 mm.; height,
34 mm. ; thickness of valve, 10 mm.

Description of Plesiotype.—The fossil specimen here figured
differs from the Recent neotype in having a more ovate outline,
being higher than long, in which character, however, the fossil
shell can be matched among Recent examples. The ribs number
about 23, and the other shell characters are similar to those of
the neotype.

Dimensions of Plesiotype.—Length, (ant.-post.), 36 mm.;
height, 37 mum. ; thickness of valve, 9.5 mm.

_Note on T. Woods' Type.—Tenison Woods (loc. cit.) gives the:
distribution as * Victoria and Tasmania,” and the specimen on
which he based his original description should be in the collections
of the National Museum, Melbourne, but so far we have been
unable to identify it from the dimensions given.
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We have. therefore, selected as neotvpe one of a pair of valves
from N.E. Tasmania in the Nat. Mus. coll. The label is dated
1877. and the tablet is believed to be one of those examined and
named by T. Woods at the time of writing of his paper.

Observations.—This Recent species found ofl the south-east-
ern coasts of Australia shows considerable variation in outline,
degree of inflation and character of the radial and concentric
ornantent, all of which fecatures have heen fully dealt with by
Verco (loc. supra cit.). Tt is noteworthy that the fossil shells
agree with the ncotype here selected in having narrow interspaces
and poorly developed concentric ornament, as contrasted with the
variant having deeply furrowed interspaces and squamose con-
centric ornament, which is not uncommon in South Australian
waters. This latter form is frequently decidedly inequilateral in
addition; nevertheless we agree with Verco in believing that the
lack of fixity of these characters precludes the erection of varietal
distinctions,

Occurrence—\Werrikooian (Upper Pliocene): Glenelg River
near Limestone Creek, Western Victoria, plesiotype and other
examples in Dennant coll., Nat. Mus.; also F.ALS, coll.

Recent: somewhat uncommon in \ictorian, Tasmanian and
South Australian waters.

GLYCYMERIS STRIATULARIS, Lamarck sp.
(PL 1L, Fig. 31; PL 1V., Fig. 21.)

Pectunculus  striatularis, Lamarck, 1819, Amm. s. vert.,
Vol. VI, Pt. 1., p. 52, No. 13, Lamy, 1912, Journ. de
Conch., Vol. L1X., pp. 112-14, PL IIL., Figs. 1, 2.

Pectunculus obliquus, Reeve, 1843, Conch. Icon., Vol. L,
Pl V1., Fig. 33.

Glycimeris siriatularis, lamarcl, Pritchard and Gatliff,
1904, Proc. Roy. Soc. Vict,, Vol. XVII. (N.S.), Pt. L.,
p. 244, Idem, ibid., 1906, Vol. XVIII. (N.S.), Pt.
II.. p. 68.

Description of Plesiotype.—Right valve of an ephebic example,
subovate, moderately nflated, with minute but conspicuous unbo.
Shell surface marked with numerous depressed radial ribs, about
25 in the median area, where they are separated merely by shallow
linear sulct, but gradually disappearing anteriorly and posteriorly,
Each rib carries about 8 longitudinal striae, partially interrupted
by the concentric growth lines but persisting as fine radii on
either margin. where the costac have become obsolete; growth
stages numerous hut ill-defined. Hinge area gently arcuate ; teeth
13 and 12 in anterior and posterior series, slightly uncinate cen-
trally but becoming more linear marginally; ligamental area with
about 3 striae in a space of 1.8 mm. Inner ventral margin with
about 37 denticulae, which become smaller and ultimately vanish
anteriorly and posteriorly.
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Dimensions of Plesiotype—Length (ant.-post.), 34 mm.;
height, 31 mm.; thickness of valve, 9._5 mm.

Observations.—In his original description of the shell beds of
the Glenelg River near the junction of Limestone Creek, in South-
Western Victoria, Dennant®* listed on Tate’s determination Pec-
tunculws obliquus, Reeve, now a synonym of G. striatularis, Lam-
arck sp., to which we refer the common species of Glycymeris in
these Werrikooian deposits. At a later date he listed®* the form
under the name of G. radians, Lamarck, a species which has suf-
fered much confusion with G. striatularis. An examination of
the examples from Limestone Creek in the Dennant coll., now in
the National Museum, induces us to refer all but one to G. striatu-
laris, of which a large series has recently been obtained by one
of us (F.A.S.) from the Werrikooian shell-beds of the Glenelg
River, The solitary exception is regarded by us as a worn example
of G. tenuicostale, Reeve sp.

These Werrikooian examples of G. striatularis agree well with
the Recent shells as found along the southern coasts of Australia.
A related fossil form is that described as G. subradians, which
appears to be closer to the present species, G. striafularis, than to
the Recent G. radiaus.

Occurrence—Kalimnan (Lower Pliocene) : Beaumaris, V., and
Abattoirs Bore, S.A., F. A, Cudmore coll. (G. cf. striatularis.
At hoth localities ).

Werrikooian (Upper Pliocene): Glenelg River mnear Lime-
stone Creek, Victoria, plesiotype in Dennant coll, Nat. Mus.;
also T. 5. Hall (pres. E. B. Brown), and F.A.S. colls.

Post-Tertiary: Outer Harbour, Adelaide, South Australia
(F.AS. coll, pres. W. J. Kimber).

Recent: common along southern coastline of Australia from
‘Western Australia to Victoria; also Tasmania.

Grycymeris AustrALIS, Quoy and Gaimard sp.,
var. GIGANTEA, Chapman.

(PL 1L, Fig. 32; Pl 1V., Fig 22.)

Glycimeris australis, Quoy and Gaimard sp., var. gigantea
Ch;lpman, 1915, Geol. Surv. S, Austr., Bull. No. 4
p. 49. .

Description by Chapman, 1915 *“ The outline of the shell is sub-
orbicular to suboval, and longer than deep. The faint radial
ornament links it up with G. radigns. Lam. sp., but in its general
characters, and especially in its concentric folds, it agrees with G.
australis, excepting that the size and thickness of the valves are
much greater than in the living species. The concentric lines of
growth, moreover, are in this variety strongly developed near the

’

bl

21.—Dennant, 1887, Trans. Roy. Soe. Viet.,, Vol. XXIIL., p. 237.
22.—-Denn2gnt and Kitson, 1903, Rec. Geol. Surv. Vict,, Vol I., Pt. T1., n. 146.
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ventral border, where they form distinct rugee. The form of the
valve in being longer than high is like that of other Australian
species, thus differing from G. laticostatus, Q. and G., which shell
it resembles in its massive character. The fractured shell shows a
thickness of 5 mm. in several instances.”

Observations.—This variety of the Recent G. australis, Q. and
G. sp..2* was founded on some more or less fragmentary shells
obtained by Dr. Arthur Wade at Kangaroo Island, and we take
the opportunity of furnishing a figure of the type of the variety,
and of making some additional observations upon it. It is worthy
of note that this form does not occur in the large and typical
series of Werrikoolan fossils from the Glenelg River made by
Mr. Dennant, and now in the National Museum.

On account of certain aberrant features of the type specimen,
notably in the distinctly rugose character of the shell-surface,
we have re-examined it in conjunction with Mr. C. J. Gabriel,
and furnish the following remarks:—

Notes on the Holotype—This is a left valve in the gerontic
stage. The outline is markedly equilateral, and in the earlier
stages longer thau high. but in the present gerontic form this re-
lation appears to be reversed. The umbo is relatively minute and
opisthogyrate. Decortication of the external rugose layer re-
sults in the display of faint radial lineations, and in a few places
there are indications of a finely undulose growing edge. The
interior is filled by the hard and resistant matrix, by which the
hinge characters are largcly masked. but so far as seen they are
in aceord with Glyeymeris. The thickness of the shell in the type
example is considerably less than the 5 mm. indicated in the
original diagnosis, and does not exceed 2.5 mm. The approximate
dimensions of the imperfect shell are:—Length (ant.-post.), 72
mm. (restored); height. 85 mm.; thickness of valve, circe 24
mmni.

Occurrence.—Werrikooian (Upper Pliocene) : Vivonne Bay,
Kangaroo Island, South Australia, holotype of variety, coll. Dr.
Wade, in the National Museum, Melbourne.

25 —Pectunculus australis, Quoy and Gaimard, 1835, Voy. Astrelabe, Vol
IIIL., pp. 469, 470, P1. LXXVII., Figs. 7-9. ’ C s



49

.

ymenris.

Glye

¢ Species of

1M0zol

Cu

‘ejeaqes e eye[oqely BXIAUOD (¢) exoAuoo .
“epIPIOS e . SUSLINIAP STeuoSTIgNs .-
‘sisusdunodund  swwusdunofunsd
gnosniuejd s[nosnrue(d SLIB[NOIUI] e
i - - dnoad
‘1£009vWI :
. (o DIVIS0017T] 4
.A.N.Zv ﬂw@,ﬁﬁmocm‘«ﬂ: .. .. .. @&QQQOQGM.—H.HO
2] B)S00MUDY ‘- ©}81S00INUIY ©JBIS0OTN U] ©]B)SOOTNUI] -
‘SUBIPBI .. .. SUBIpRIGNS e . )
‘SLIRNJeLgs STIR[N) RIS STIR[N)RLI)S (¢) suenjyenns e .
*B8)e)S00 A
-toned ey
“RIpAaWIdUI ey
‘syeagsne . vouuss sywagsne ey : - - - dnoas
. L pBunny
“BITOZOUTRD BOI0ZOUTED ©oI0ZOUR)
‘SISUSpIRIL .-
A (auanolLd 1) (auvo011] *T) (auavoryg) (91200 5110y)
Juanay AB91, 3504 =£c9:w.5.$ ueuuey ueynfuep urIquuos ey

S3103dS8

40 FINWIL NI FONVY



0

-

Chapman and Singleton :

<

omp

onip

Rtk
-udp 2T 95Pd

EIL {5
-uap  Ajduodys
SAISUIIXD
10U ‘pauysp
urdaew  aye|
-nonjusp  Apuy
‘uo1deyy

[eIIUB A JduUy

QBLIS ¢
mogqe  ‘uroys
oI JuauIes)|

01-01 2110
3933 foeLns
9 no(e ‘jroys
BQIW  JUSLIRAI]

TRy AR
(109} LovLs

g Mmoye ‘suof
APRIapow
BOIB®  JUdWIEBD|

86
{399} {9jenoie
BIJE JUIWES)

onuoyed 71
g1 Qgeyds
L8 43ang
‘paydse  aulf
oBury aenns
29 ‘pPrOIq
AfpiIapous
BOIE  JuUswedl|
‘UOLIDY
1810 Isuny

o1l

omp

Pun
-SIPUI PUE MD]

snonodtdsuooul

padjIew
Ay8uoi1ys
ou ‘smordwnu

‘S93v1S UIMOoIL)

JeLIS
aye[npun suy

011Ip

saur|
2113UddU0d Juy

auy

JeLns
OLIU2U0D

ST 1M0In

*s3oeds
~Id1ul Mol
-ICU fSqI1 XaA

-uod sUoIIS ()7

8Z-€Z squ1

1eouyy
-(qns sookdsin
-ur fpg-pe e
-s  £eipel
‘prOIQq Ssquia

19proq ey
-U2A SpIem
-0} 1U3I8H
-josqo  fajerns

upes juey

‘U013BIS0)

PaAIND
fodiy

ds ut

Bl I3[[TLUS

-ur

oM

paaInd
-ur ‘asief

Jusutuold
‘ornoeqns
paAInd

-ut ‘aqnoe

Squaunwoad

oquifl

on

op

£qjeaiusa
passaadap
L Ajjesaop
X9AUOD
di8uoays

X3IAUOD
A[reaapour

X2AUO0D
£18u0138

‘DIgoxg

IBMOIDANS
uon

-eouNa} U

-Wn  POMIBUL

fie(noarogns

IRINOIID

[euodriqns

98els JuoI

-8 w1 onbijqo

‘re[noua1d

-qus 0} [euod

-143 Apunou

‘PAlBA JOo adeys

vip)soInngd

R

DIpoULLIUY 1]V

ey

h..;.:bmu:c:e

DIOZO1IDI

‘SHYILOVHVYHO

014103d8

40 SISdONAS

0

)

D

-



ymeris.

Species of Glye

TH0Z01C

Ca

[1:2] 210
aje[non 193] { molreu sno papeaq
-uap A8uonys ®BAIE yuawies| -:2%:8:_‘58 duy  ‘snolawnu
LiL
011D 199}
f3oys aul|
adury  Imojf
3)e] pue }loys pun 1U3283]08
-monusp  4[qeey EBAIE  judwedy -SIPUl pue Md1 -qo jsowfe ‘ouy
Thel AR
yeal ‘M 3§
91E] 9BLI}S  ‘[[EWS PuUnsp
-mopusp AUy eIIE  JuULwWIEd]| -ur ‘snoldwnu auy
utd
-Ieul  [RIJUDA
je  padojaasp
o3up ORI -[[EM UL
eLs
-uou ALJe
Pe] Dr131o0ead
-NO[URP Ay ‘mo] ‘Zuog
HIM ‘pIpunod Adjeadpow JU2283[08(0
A]3e]1 98ps wdie  Juowell  punsipur ‘mag jsowije  ‘uy
‘uordey ‘uordeyy

[BIjU34 Tauug

[estoq aonuly

‘538838 YIN0EH

“SOULT YINO0IY)

[Tews puv

ey Apreu

-193[E ‘S19]
- Op  Inoqe

$19]

-qui - pIjeLs
passaidap 0§

Irers

Appuy  (eddE

uelpajfur ug

squr passaad
-9p Gz moqe
J}eLns

saoeds10)

-ul Iesul| suy

s S9rens

Apuy $19]

-qu1 - passaud
p pE Woqe

“HI0138950()

3jmoeqns

rews

Imnoe
‘Ireurs

o1p

paaInd
-ur ‘qews

‘oquif)

XIAUC)
possaxdap

X9AUO0D
ApPreIopous

oquin
12 X3AU0D
A(31eIapour

X3AU0D
A[uaas

oqumn
18 X3AUOD

‘afgox g

"(penunuop)—SAHIOVIVHD DIAIDALS A0 SISIONAS

JeoaDqNs

ISIDA
-sueldy Ay3is
‘1e[noaiioaqns

a1EAOQNS

omp

9SIdASURI]
“SreaO0qus
0}  IERJNDIQNS

aate Jo adeyg

DIJUDDID S1DAISHD

MDIS02INKUIL D)

SUPIPUAGNS

©

SLID)NIDLYS )

¢

Spd s ° 5



u01834
[es1op splem

-01 JUBISIUEAD odfy ur 01 11 MOIX
mg CAQEIIUdA - ygesy © payoar -1BU  sadeds
Sje[nonusp Al eur efury few OLIJUID -i3jut £s33] Alresiop
-JouLlsIip ‘mod -L198 p ‘MO0IaRU punsip -u0d  A[3SOpR -qui pepunod sno X3AUOD pajeounaiqus
~deu uidrew BIIE juswedy AISA Jou 21BI pue }OUIISIP ¢¢ 1nogqe -nardsuodul passardap ‘i1 [n2ingus sisuabunofund -5
squI 0}
- yipim  Jenbs
I TEETT Yyyesd 10 sadoedsia)
,m sremor}  fJ[Rws  £33A Joupsiput ‘sno T sempun -ut yym ‘squa soe XsAU0D asmaAsueI} A
=, -wWp 4momreu BT juswedy -1dwnu  AJAIRD 5113uddu0d Uy p3punol  OS-Ob ‘[rews passaidap  -jydrs  ‘aenatid Suppnaud] o
.nw adAy w1 @:Q
Y19y  {3uof
..M A[p3ea 2 p 0w 38e3s d1ju04a3
3 sury d3uly ut aaproq
R adky ur ‘oe1als g moaieu sadeds X3AUO0D P3 Jediusa uo
S SE[EINUIP OF ‘mo] pue Juo[  Pupsipur ng spulwe| -1jur  {squa sno -ssaxdap 03 en3urqns
g "M Qjeue|d paze  judaweSy SNOIAWNU A[AIE D1IJUIDUOD  SUY  XIAUOD [£-6z -Ridsuodul  f(pjeispow ¢ JEMOIDQNS oo 5
=
3 [eljusa
) -os10p  sixe
SruIy 138u0] ‘91BA0
-g]  djg[mpun ‘qui e Jo g/ -qns A11e|
3dA) ur g:g  SE DeIINS 2N pue  pauyap -n83111 d1juod
Yook faenls  -us  SulssOrd seulu  -j]a-4 saoeds oqun  -33 ur :s37eIs
sdfyuroemony (O [ ‘U d 1y sauy Jadesp gl asowenbs -39jur fsqur [peLws je daap s1qaydo>s
-uap pejwasfe  pue jioys  £q  ‘pajiew se Al[eipea  papunor 0 } Apan puE X2AUO0D pue  Juesu
gz ‘oreuridqns paie  jusweSi] -[PAv ‘Snosdwnu -1dur ‘Quy KA ze@mSueqns  Op -eredwod £18uo0 43S Ul JEMOIIANS vapodoyrindo "9
Eua.mwmww_:: _ﬂm..._“.ﬁwuw%:: ‘235018 Ypnory ‘BIULT Ym0l ‘1o1321s0) ‘oquuf) e[yl d raated Jo adeyy

a1
ia) (panuuon) —SUALOVIVID DLI0HdS d0 SISIONAS



zoic Speciesof Glycymeris.

Caino:

Je|nd
-1UBD  3SITOD
yum ey 23pd

e

-UIp  ISIEOD
ypm ‘deu
-epd 93pe Jouul
e|

-TDRUAp Jule]
ypm  ‘peoaq
pue ey 28pd
payreur
-j]om  suone|
-NOLURp  flel

ApPye b poan
sagdps 1931mno

e
-ud1d  Ajduons
‘uoBay
[eIuay Jauuf

88 1[399) ‘payo

-I% S9LI0S BUI

-pIed  fomuIls
¢ 1nmogqe
‘mo] pur Suoj
Adge 19 p o
€aIe juRw eS|
01-01
moqe  ‘sarias
paylle w
1991 {beus
¢ 1nogqge
‘mo] pue Fuof
BoIE  judwiedn]
Mo}
serns  ‘Jews
Bale  juowesdy
204} ut jI:¢]
o9y ‘payoie
$91198  [eulp
-182 {9elI}s o
moqe  ‘Ioys
o Juowuely)
0E:01
moqe  ‘s91Ivs
payos1e ul
ywby  ‘oys
N = aurp
33uly ‘omins
G wmoge yum
‘Mmoo ‘yoys
BalE  juswed|
‘uoilay

[®BJO(] Jdduu]

poyliew
S-L1oMm ‘may

poyiewt
“119a M A
-[ensn inq ‘MIJ

snonords
-U 0D U ‘MY
pa3iew
“Jlom fsnoi
-[wnu Ajarey
pun
SSIp Ang’ ‘M3

529818 YImoIn

spuIe]
Aaem our}
101193
-ue je  Isuy
‘Qeunue] LI}
-ulduod YOIy}
it
-peatyy ‘ouy
12p
-10q  [edjudA
spiemo} pue

s9He)s yimoasd
je pasiseyd
-w2 Je[powe|

avomE|
37e21IqUIIgNS

‘SAU IMOIH)

(ponunuoD) —SYHIPVAVHD OTAIDHAIS 40 SISIONAS

= - — —w——

sadedsial
-ul EPLA T
Uit squl po
-punoi ¢z inoqe

sooedsad)
-ul ueyl I
-moareu ‘squl
poirasld ¢
soordsidjur
1eaur] Upm
squr  passaxd
-p ¢ wmoqe
oquin I1esu
2)3]0SqO 1sour
-1e 3unuodaq
‘sodedsiajul
duy P squI
passasdap [¢-62

pajiewi-[jom
mq Iamoileu
sadeds1i a1 ut
{sqI1 papunod
62z 1moqe

11011€350))

sno
-no1dsuod
-1 ‘reuws

X3AUOD
ApP3Raspoun

uoidal [eal
-U3A  JedU
passaad
-9p 30w
foqun
e X9A

ayoe ‘qrews  -uop  Apdasp

passaid

e ‘ewts -ap yon w

X9AUOD
aInoe ‘[jetus passoadap
sno
-nardsuod X3AUOD
-uf ‘[ews passasdap
“oqu() apgord

um—q—Uthﬂﬂw

asidasuel} A
-1y8is  ‘aemoaan
a3e3s 213u01
-28 ur  3uo|
ver]  JI3ydy
faepunoirbgns

Jeuodin
-Qﬂw o) :A:Uu mu

anbrjqo
‘reuodipgns

-aapeA Jo adeys

0011290 "D

DX2AUOT "5)

opnasniuv)d "9

SU2441I2D 5y

syouobriygns 5



51 Chapman and Singleton :

Acknowledgments.

For facilities in examining valuable type material we are under
obligations to the University of Adelaide, through the good ofﬁ‘cesr
of Sir Douglas Mawson, in regard to the types in the Tate
Museum : to Mr. L. Keith Ward, Government Geologist of South
Australia, for allowing us to re-examine a topotype of (. austra-
lis, var. gigantea Trom Kangaroo [sland; to the Director of the
Tasmanian Museum. Hobart (Mr. Clive Lord) for the oppor-
tunity of examining the Tenison Woods material of G. cainozoica,:
and to Mr. J. A, Kershaw, Curator of the National Museum,
Melbourne, for the opportunity of selecting a neotype of G. flabel-
luta from the Tenison \Woods collection.

To Mr. F. A, Cudmore we are especially indebted for gene-
rously placing the whole of his large series of fossil glycymerids
at our disposal: the specimens which we have selected for types
have heen subsequently donated by him to the National Museum.
collection.

Dr. Herbert Basedow has kindly lent us his series of G. sub-
radiuns, one of which we have figured as a plesiotype ; while Mr.
W J. Kimber has favoured us with the loan of South Australian
fossil examples of the genus irom his collection. To Mr. H. ].
Finlay, M.Sc., of Dunedin, and Dr. ). Marwick. of Wellington.
we are also under obligations for discussions, papers on the sub-
ject and comparisons with the fauual distribution of the genus i
New Zealand. Dr. G. B. Pritchard has kindly furnished us with
information as to the localities of the types of &. halli and its
varieties, originallv described by him,

And lastly, we are particularly grateful to our friend, Mr. C. J.
Gabriel, who has supplied us with comparative specimens of
recent glyeymerids from his extensive collection; a like service
in respect to South Australian examples having been rendered us
by Sir Joseph Verco, to whom we tender our best thanks.

Bibliography.

basepow, ., 1902, —Descriptions of New Species of Fossil
Mollusca from the Miocene Limestone near Edithburg. (Includ-
ing Notes hy the Late Professor Tate.) Trans. Royv. Soc. S.
Austr., Vol. XXVL, Pt. TL. pp. 130-32, P, 11, ) .

Cuararan, F., 1915—Report on a Collection of Fossils made
by Dr. A, Wade from the Cainozoic Series of South Australia.
Geol. Surv. S. Austr., Bull. No. 4, Appendix L., pp. 44-50.

Coapvan, F., 1916.—Cainozoic Geology of the Mallee and
other Victorian Bores. Rec. Geol. Surv. Vict., Vol. IT1., Pt. IV.,
pp. 327-430. Pls. LNXIIL-LXXVIII, '

CHAPMAN. F..and Gaprier, C. ], 1914 —Description of New
and Rare Fossils obtained by Deep Boring in the Mallee. Part
IL—Mollusca.  Proc. Rov. Soc, Viet.. Vol XXV (N.S.), Pt
1L pp. 301-30. Pls. XXIV.-NXVIIIL ’



Cainozoic Species of Glycymenris. 55

Dexxaxt, J., 1887.—Notes on Post-Tertiary Strata in South-
Western Victoria. Trans. Roy. Soc. Vict., Vol. XXIIL, pp. 225-
43, 2 text figs. and 2 maps.

Dexx~axT, J., and Kirsox, A. E., 1903.—Catalogue of the De-
scribed Species of Fossils (e*(cept Br} 0zoa and Forammlfera) in
the Cainozoic Fauna of Victoria, South Australia, and Tasmania.
Rec. Geol. Surv. Viet.,, Vol. I, Pt. I1., pp. 89- 14/ and map,

Garurer, J. H, and Gaprier, C. T 1908.—Additions to and
Revision of the Catalogue of Victorian Marine Mollusca. Proc.
Rov. Soc. Vict., Vol NI, (N.S.), Pt. L., pp. 368-91.

GartLirr, J. H.. and Gasrier, C. J., 1910.—Additions to the
Catalogue of the Marine Shells of Victoria. Proc. Roy. Soc.
Vict., Vol, XXILL (\Tb) Pt. I, pp. 87-98,

HARI\Ib G I
Department of Geolog_v, British Museum (Natural History),
Pt. 1., Australasia, pp. xxvi, 407, 8 Plates, 8vo, London.

Jounstox, R. M., 1830.—Third Contribution to the Natural
History of the Tertiary Marine Beds of Table Cape, with a De-
scription of 30 New Species of Mollusca. Pap. Roy. Soc. Tas.
for 1879, pp. 29-41.

JomnsToNn, R. M., 1885a.—Notes regarding certain Fossil
Shells occurring at Table Cape, supposed to be identical with living
species. Pap. Roy. Soc. Tas. for 1884, pp. 199, 200.

Jouxston, R. M., 1885h.—Additions to the list of Table Cape
Fossils, together with further remarks upon certain Fossil Shells,
supposed to be identical with living species. Pap. Roy. Soc. Tas.
for 1884, pp. 220-24.

JouxnsTon, R. M., 1888 —Systematic Account of the Geology
of Tasmania; pp. xxii, 408. 80 Plates. 4to, Hobart.

Lamarck, 1819.—Histoire Naturelle des Animaux sans Ver-
tébres. Vol. VI, pp. 1-232.

Lanvy, E,, 1912—Revision des Pectunculus vivants du Museum
d" Histoire Naturelle de Paris.  Journ. de Conch., Vol. LIX,,
fasc, No. 2, pp. 81-156. Pls. II., ITI.

MaRrsiALL, P.. 1909.—The Geology of Campbell Island and
the Snares. Subantarctic Islands of New Zealand, Vol. II., pp.
680-704, and Figs.

Makrwick, J.. 1923.—The genus Glycymieris in the Tertiary of
I\Q/fg Zealand. Trans. N.Z. Inst., Vol. LIV., pp. 63-80, Pls. I.-

May, W. L., 1919.—A Revised Census of the Mollusca and
Braclnopoda in the Table Cape Beds. Pap. Roy. Soc. Tas. for
1918, pp. 101-17.

McLoY F., 1875 —Prodromus of the Palaeontology of Vic-
toria. Dec. I1. , pp. 1-40, Pls. XI.-XX,

Prircitarp, G B., 1896 —A Revision of the Fossil Fauna of
the Table Cape Bed> Tasmania, with Descriptions of the New
%{)euﬁs IVPloc Roy. Soc. Vict.,, Vol. VIII. (N.S.), pp. 74-150,

S




56 Chapman and Singleton :

Prircuarp, G. B., 1903.—Contributions to the Palacontology of
the Older Tertiary of Victoria. Lamellibranchs.—Part T1I1.
Proc. Roy. Soc. Vict., Vol. XV. (N.S.), Pt. IL. pp. 87-103, Pls.
XII.-XV.

Pritcuiarp, G. B., and Garrirr, J. H., 1904+.—Catalogue of the
Marine Shells of Victoria. Part VIII. Proc. Roy. Soc. Vict.,
Vol. XVI1L (N.S.). Pt. 1., pp. 220-66.

Pritcriarp, G. B., and Gatrirr, J. H., 1906.—Catalogue of the
Marine Shells of Victoria, Part IX., with complete’ Index to
the whole Catalogue. Proc. Roy. Soc. Viet., Vol. XVILI. (N.S.),
Pt. I1., pp. 39-92.

Quoy.and Gainmarp, 1835.—Voyage de L nustrolabe, 3rd Div.,
(Zoologie), Vol. I1I., Pt. L1, pp. 369-954.

REeEvE, L., 1843a.—Descriptions of new species of Shells about
to be figured in the “ Conchologia lconica.” Proc. Zool. Soc.
Lond., Pt. XI., pp. 79-81. ’

Reeve, L., 1843b—Monograph of the genus Pectunculus.
Conchologia Iconica, Vol. L. Pls. 1.-IX.

Tarte, R., 1885.—Notes of a critical examination of the Mol-
lusca of the older Tertiary of Tasmania, alleged to have living
representatives.  Pap. Roy. Soc. Tas. for 1884, pp. 207-14.

Tate, R., 1886.—The Lamellibranchs of the Older Tertiary of
Australia, Part 1. Trans. Roy. Soc. S. Austr., Vol. VIIL, pp.
96-158, Pls. 11.-XII.

Tate, R., 1891.—Descriptions of New Species of Australian
Mollusca, Recent and Fossil.  Trans. Roy. Soc. S. Austr.,, Vol.
XIV., Pu. IL.. pp. 257-65, Pl XI.

Tate, R., 1897.—Critical Remarks on Some Australian Mol-
lusca. Trans. Roy. Soc. S. Austr., Vol. XX1., ’t. 1., pp. 40-49.

Tarte, R, and DENNaNT, |., 1896.—Correlation of the Marine
Tertiaries of Australia. Part I11., South Australia and Tasmania,
Trans. Roy. Soc. S. Austr., Vol, XX., Pt L, pp. 118-48, 1’1, 11.

VErco, J. C., 1907.—Notes on South Australian Marine Mol-
lusca, with Descriptions of New Species—Dart V1. Trans. Roy.
Soc. S. Austr., Vol. XXXI., pp. 213-30. Pls. XXVII., XXVIII.

Woops, J. E. T., 1877.—Notes on the Fossils referred to in
the foregoing paper, [i.e., Further Notes on the Tertiary Marine
Beds of Table Cape.—R. M. Johnston.] Pap. Rov. Soc. Tas. for
1876, pp. 91-116. ’

Woops, J. E. T., 1878—On Some New Marine Mollusca. °
Trans. Roy. Soc. Viet., Vol. XIV:, pp. 55-65.

EXPLANATION OF PLATES.
PraTe 1.

Fig. 1.—Glycymeris cainozoica, T. \Woods sp. Janjukian, Table
Cape.  Holotype.  Tasmanian Muscum, Hobart, (a)
exterior; (b) interior.  Slightly enlarged.
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Fig. 2.—G. cainozoica. T. Woods sp. Janjukian. Table Cape.
Paratype. Tas. Mus.,, Hobart. (a) exterior; (b) -
terior. Slightly enlarged.

Fig. 3—G. cainozoica, T. Woods sp.  Balcombian. Muddy
Creek, lower beds, Plesiotype. Tate Coll., Adelaide
University Geol. Dept. Original of Tate's figure. Nat.
size.

Fig. 4—CG. cainozoica, T. Woods sp.  Balcombian. Muddy
Creek, lower beds. Plesiotype. Tate Coll., Adelaide
University.  Shell on left of Tate’s figured specimen.
Nat. size.

TFig. 5.—G. gunyoungensis, sp. nov. Balcombian, Grice's Creek,
Port  Phillip. Holotype.  National Museum, Mel-
bourne; coll. W. Kershaw. (a) exterior, slightly en-
larged; (b) interior, circ. nat. size. [13324,]%

Fig. 6—G. guuyoungensis, sp. nov. Balcombian.  Grice’s
Creek. Paratype. Nat. Mus.; coll. \W. Kershaw.
Slightly reduced. [13325.]

Fig. 7.—G. maccoyi, Jolmston sp.  Janjukian. Table Cape.
Neotype. Nat. Mus.; coll, and pres. F. A, Cudmore,
(a) exterior; (b) interior, Circ, nat. size. {13326.]

Fig. 8—G. leuticularis, Tate sp. Janjukian.  Adelaide Bore.
Cotypes. Tate Coll., Adelaide University. (a) right
valve; () left valve. Nat. size.

Prate 11.

Tig. 9—CGlycyueris oruithopetra, sp. nov. Janjukian. Bird Rock
Cliffs, Torquay. Holotype. Geol. Surv. Viet. Coll,
Nat. Mus.; coll. R. Daintree. (a) exterior; (d) in-
terior. Circ, nat. size. [12465.|

Fig. 10—G. subtrigoualis, Tate sp. Janjukian., Murray River,
near Morgan. Holotype. Tate Coll., Adelaide Uni-
versity., Nat. size.

Fig. 11.—G. subtrigonalis, Tate sp. Janjukian, Murray River,
near Morgan. Plesiotype. Tate Coll., Adelaide Uni-
versity.  Shell on left of Tate’s figured specimen
(holotype). Nat. size.

Fig. 12—G. subtrigonalis, Tate sp. Janjukian. Murray River,
four miles below Morgan. Plesiotype.  Nat. Mus.;
coll. and pres . A. Cudmore. Internal aspect, Circ.
nat. size. [13327.]

Fig. 13—G. maundensis, sp. nov. Janjukian. Maude, lower beds.
Holotype. Dennant Coll., Nat. Mus. (a) exterior, circ.
nat. size; (b) interior, slightly reduced. [13328.]

Fig. 14—G. tenuicostata, Reeve sp. Janjukian.  Skinner’s,
Mitchell River. Plesiotype. Dennant Coll., Nat. Mus.
Circ. nat. size. [13329.]

‘24 —This and succeeding numbers in brackets refer to registered specimens
in the National Museum.
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io. 15.—G. tenuicostuty, Reeve sp. Werrikooian. Glenelg

River, above Limestone Creek. Plesiotype. Nat. Mus.;
coll. and pres. F. A. Singleton. («a) exterior; (b) in-
terior.  Slightly reduced. [13330.]

io. 16—G. convexa, Tate sp Kalimnan. Muddy Creek, upper

beds. Holotype. Tate Coll., Adelaide University. (a)
external aspect; (&) umbonal aspect. Circ. nat. size.

g. 17.—G. convexe, Tate sp. Kalimnan. Muddy Creek, uppet”

beds. Plesiotype. Tate Coll., Adelaide Univ ersity.
Umbonal aspect of shell on left of Tate’s figured speci-
men (holotype). Cire. nat. size.

. 18— convexa, Tate sp. Kalimnan. Muddy Creek, upper

Deds. Plesioty pe. Tate Coll, Adelaide University.
Internal aspect of shell on right of Tate’s figured speci-
nien. Circ. nat. size.

19—G. convexa. Tate sp. Kalimnan. Muddy Creek, upper
beds.  Plesiotype. Tate Coll., Adelaide University.
Neanic example, below Tate’s figured specimen. Circ.
nat, size.

g. 20—G. convlexa, Tate sp. Kalimnan. MacDonald’s, Muddy

Creekk. Plesiotype. Nat. Mus,; coll. and pres, F.
Chapman. Neanic example, figured by Chapman and
Gabriel as G. maccoyvi. Nat. size. [12467.]

Prate II1.

21.—CGlyevmeris subradians, Tate. Kalimnan., Marino, near
IHallett’'s Cove. Plesiotype. Private coll. of Dr. H.
Basedow, Adelaide. Circ. nat. size.

22— subradians, Tate.  Kalimnan,  Hallett's Cove.
Plesiotype. Dennant Coll,, Nat. Mus. Circe. nat. size.
[13331.]

. 23.—G. halli, Pritchard,  Kalimnan. MacDonald’s, Muddy

Creek. Plesiotype.  Nat. Mus, Coll.; pres. R. Hufrhan
Slightly reduced, [7842.]

g. 24—, decurrens, sp. nov. Kalimnan,  Forsyth's, Grange

Buru. Holotvpe. Nat. Mus. Coll.; pres. I, A, Smﬁle-
ton. (u) exterior; (b) iunterior. (irc. nat. size.

[13332.]

g. 25— decurrens, sp. nov. Kalimnan, Forsyth's, Grange

Surt. Paratype.  Nat. Mus.; coll. and pres. F. Chap-
man. (a) exterior: (b) interior. Slightly reduced.
[13333.]
26—CG. pluniuscula, sp. nov.  Werrikooian.  Limestone
Creek, Glenelg River. Holotype. Dennant Coll., Nat-
Mus. Slightly enlarged. [13334.]
fo pluntuscula, sp. nov. Werrikooian.  Limestone:
Creek. Glenelg River. Paratype. Dennant Coll., Nat.
Mus. Circ. nat. size.  [13335.]
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ig. 28.—G. planiusculy, sp. nov. Kalimnan. Forsyth’s, Grange

Burn. Paratype. Nat. Mus.: coll. and pres. F. Chap-
man. Circ. nat. size. [13336.]

. 29—G. flabcllata, T. Woods sp.  Recent. N.E. Tas-

mania. Neotvpe. Nat. Mus. Coll. («) exterior: (D) in-
terior. Slightly reduced. [36803.]

. 30.—G. flabellata, T. Woods sp. Werrikooian. Limestone

Creek, Glenelg River. Plesiotype. Dennant Coll., Nat.
Mus. Cire. nat. size. [13337.]

. 31.—G. striatularis, Lamarck sp. Werrikooian. Limestone

Creek, Glenelg River. Plesiotype. Dennant Coll., Nat.
Mus. Circ. nat. size. [13338.]

ig. 32—G. australis, Quoy and Gaimard sp., var. gigantea..

Chapman. Werrikooian. Vivonne Bay, Kangaroo Is.
Holotype of variety. Nat. Mus.; coll. Dr. A. Wade..
Slightly reduced. [13339.]

Prate 1V,
Uwmbono-Ventral Profiles drawn to Natural Size.

1 —CGlycymeris cainozoica, T. Woods sp. Holotvpe. (PL
I., Fig. 1.)

2.—G.) cainosoica, T'. Woods sp. Plesiotype. (PL 1., Fig.
3.

3.—G. cainoszoica, T. Woods sp.  Plesiotvpe. (PL 1., 11z,
4.)

4—(, qzmyozuuomia sp. nov. Holotype. (Pl 1., Fig. 5.)

. maccoyi, Johnston sp. Neotype. (PL 1., Tig. 7.)

. lenticularis, Tate sp. Cotype. (Pl 1., Fig. 8.)

. ornithopetra, sp. nov. Holotype, (PL IL., Fig. 9.)

. subtrigonalis, Tate sp. Holotype. (Pl 11., Fig. 10.)

—G maudensis, sp. nov. Holotype. (Pl IL Plg 13.)
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. 10.—G. tmzmcosmta Reeve sp.  Plesiotype. (Pl IL.. Fig.

14.)

g 11.—G. tenuicostatu, Reeve sp. Plesiotvpe.  (PL 11, Iig.

15.)

. 12.—G. convera, Tate sp. Holotype. (Pl 11, Fig. 16.)

. 13.—G. converu, Tate sp. Plesiotype. (Pl IL., Flor 17.)

. 14.—G. subradians, Tate. Plesiotype. (Pl 1., Fig. 21.)
g. 15—G. halli, Pritchard. Plesiotype. (PL II1., ng 23.)

. 16 —G. dmzmum sp. nov. Holotype. (PL HI Fig. 24.)
17 —G. [)lanzmculu sp. nov. Holotype. (PI1. I1L., FIO' 26.)
- 18—G. planiuscula, sp. nov. Paratype. (Pl TIL Fig. 27.)
- 19—G. flabellata. T. Woods sp. Neotype. (PL 1t1., Fig.

29.)

g. 20—G. flabellata. T. \Woods sp.  Plesiotvpe. (Pl IIL.,

Fig. 30.)

. 21.—G. striatularis, Lamarck sp. Plesiotvpe. (Pl IIL.,

Fig. 31.)

. 22—G. australis, Quoy and Gaimard sp., var. giguntea,

Chapman, Holot\pe of variety. (PL III.. Fig. 32.)
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AppExXDUM.—Since the above was written, Iredale (Proc.
Linn. Soc. N.S. Wales. Vol. XLLIX., Pt. 111., 1924, p. 187) has
advised the rejection of P. australis, Q. and G., on the ground of
preoccupation by Morton (Synbps. Org. Remains Cret. Group,
U.S., 1834, p. 64), whose name he suspects to have appeared
earlier in the year than that of Quoy and Gaimard. Were the
evidence not more definite than this, we should hesitate
to abandon this well-known name for the Australian shell, but
examination of the dates of publication of the various sections'of
the Zoology of the * Vovage d’Astrolabe 7 discloses an interesting
problem. The Atlas in which our shell is figured bears the date
1833, but the name given is in a vernacular form (Féfoncle aus-
tral) of Quoy and Gaimard's intentioned name of the species.
The conchological section constitutes Vol. 111, of the Zoology, and
appeared in two parts ; the first (pp. 1-368) in 1834, and the second
(pp. 359-954), which includes the diagnosis of our species, in
1835. Tf the latter date he taken, then Morton's name has clear
priority, but if the readily identifhable figures are accepted, de-
spite the form of the accompanying legend. then the reverse is the
case ; we therefore leave the matter open. F.C.and F.A.S. 9.3.25.



